Chapter 3

Existing Condition, Atfected Environment,
and Environmental Etffects

@1y Introduction
This chapter presents an analysis of the effects the actions would have on the environment
mnder each altermative. The emvironmental effects are dismmssed together with the esdsting
condition for each resource area. The information and data used to develop this chapter are
available in the Planning Fecord. The Plamming Record is available for review at the Baldwin-
White Cloud Ranger District.

a2 Biological Resources

23 Woody Vegetation

Cover Types, Age Classes, and Species

The vegetation of the Project Area is dominated by large areas of black, northern pin, and white
oaks, red and white pines, aspen, and upland openings; rparian forests, dominated by red
maple, are also common  Other trees associated with these oaks and pines include quaking
aspen, big-toothed aspen, and red maple. Hemlock, green and black ash, and northern white
cedar are found i riparian forests, and are less frequent in the Project Area. Most of the comifer
and cak stands were established 20 to 110 years ago by natural regeneration (oaks) or planting
(pine). INonm-forested areas, especially savannas and barmrens and wupland openings, hawve
declined since 1930 becanse of tree planting and tree encroachment (natural succession), in
conjunction with fire suppression. Age classes greater than 60 years are frequent for two
reasoms: (1) most individnal cak stands were regenerated between 1590 and 1910, and (2) the
majority of pines (capable of ages exceeding 200 years) were planted 20 to 70 years ago. The
current age class distribution is displayed in Table 3.1, Acres of Forest Types by Age Class 2009,
and Figore 31, Acres of Forest Type 2009. The wvertical strocture of forested areas is
predominantly even-aged, where dominant trees have similar diameters, heights, and ages in
any particnlar stand Seedlings and saplings are in younger forested locations, but
one canopy layer still predominates over shorter or taller canopy layers.

The shrub layer of forested areas is dominated by witch hazel, juneberry, cak and red maple
regeneration, and blueberry. A variety of herbaceous species are found in the understory of
forested stands. In additiom to the dominant and frequent tree species, the understory
vegetation of forested stands also includes: hophombean, hawthom, jack pine, musclewood,
raspbermry, blackberry, huckleberry, and maple-leaved vibormmm Herbaceous vegetation in the
closed canopy areas is similar to that found in the openings, with fewer ocomrences and lower



densities of warm season grasses. Species associated with the low-site oak forests may also
imclude: pipsissawa, bear-berry, and toadflax. Oak stands typically are dominated by bracken
ferm, Pennsylvania sedge, wintergreen, poverty oatgrass, blueberry, and oak seedlings. Some
spedies associated more commonly with cak forests, but not found frequently in the openings,
imcluded: pipsissawa, bear-berry, and squawroot. Pennsylvania sedge, bracken fem, and grass
species predominate in the non-forested uplands. Varous sedge, bullmush, grass, and fem

spedies are common in the non-forested wetland areas.

Table 3.1: Acres of Forest T b e Class, 2009 (Mational Forest System Lands COnby)
Agl!- Class: 2009
Forest O-| 10-§ 20- | 30- § 40- | 50- 4 60- | 70- | &0- | 80- | 100- Mo Total %
Type Group Ell_ 18 | 38 | 48 | 549 [} T2 § 89 | 89 ) 110+ ﬁ Acres
JackScots
Pine 1 a7 2 11 87 0.6
Red Pine 2 208 84 | 387 | 120 173 73 1,082 7.3
White
PinefHem 2 42 248 4 k] | ] 2.4
¥hite
Pine/Cak 2 i i) o] 0.8
Jack
Pine/Cak 2 78] 128 [ 124 100 4& 2.4
Red
Pine{Cak 3 aa7 B 77 ) 300 71 1|2EII 8.0
Black Oak 4 200 ) 102 B 202 | X4 | 675 o2 | 2,885 44800 208
Mixed Oak 4 b 32 41 285 | 205 TG | 285 | 1.844 2737 182
E-en 5 278 29 | 287 71 16 27 50 ) 23 fasit] 5.7
AspeniDak 4 48 417 ar 14 26532 13 40 123 1,055 7.0
Loz
Hdwds ] 1B 13 BE | 51T (i T 1,331 20
Liowdamd
Conifer T 10 a2 bt 161 1.1
Liowdamd
Shrub 8 186 106 1.3
Upland
Shrub ] oB o8 0.7
Grass/Forb
_DEﬂ 8 B5G finii] 5.7
Subtotal | 0 | 3533 | A.757 | T46 | 748 | 496 | 1027 | 947 | 977 | 966 | 5,845 | 1.150 13042 | 100.0

Acres are rounded from GIS data; minor cover fypes are combined with associated forest cover Hypes.



Figure 3.1: Acres of Forest Type on Mational Forest System lands within the Project Area (2009)

Acres of Forest Types, 2009
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Groups of Similar Vesstation

The Forest Plan provides vegetation composition objectives for 2016, based on the natural
capability of the land, for the desired amounts of vegetation classes om all Mandstee MNational
Forest lands. These amounts are displayed in Table 32, Desired, Existing, & Project Area
Vegetative Composition Olbjectives. In comparing these objectives to the existing condition
within the Project Area, northermn hardwoods (sugar maple, beech, and yellow birch), short and
long lived conifers (jack, red and white pines), and aspen/paper birch are under-represented;
low and high site oaks (black, white, and northern pin caks) are over-represented; openings
(inchiding managed openings < 10 ac.) and lowland hardwoods and conifers (red maple, green
and black ash, and northern white cedar) are adequately represented. MNorthermn hardwoods
and aspen are under-represented because of the low soil fertility on the INatiomal Forest System
lands in the Project Area. Low site caks, which include areas inter-planted with red pine, and
high site oaks, which include areas inter-planted with white pine, are over-represented becanse
the majority of Mational Forest System lands in the Project Area are well-suited to those species
associated with these Vegetative Classes.

For this project, special emphasis is given to barrens and savammas. These are non-forested lands
ranging in size from 10 to 200+ acres and having a fire-dependant vegetative commumity
characterized by widely spaced, open-grown trees. Associated wvnderstory vegetatiom is
dominated by various herbaceous and shrub spedes that are dependent on frequent surface
fires and are relatively chade imtolerant. Barrens and savarmas are located on

infertile sandy soils, and were located in Oceana County on outwash plains drea 1813 - 1355
After this period, these areas were converted to agricultural and /or pine and oak forests as the
rural population grew within the Project and summounding areas. Wildfire suppression,
beginning in the 193(0's, has further allowed oak forests to encroach upon and reduce barrens
and savarmas to remmants in their previous locations. These remmants are associated with frost-
pockets or other areas with sparse tree canopies. Herbaceous plant species associated with



savanna,/ barrens still occur in some of these locations, but Penmsylvania sedge, bracken fem,
and non-native species dominate the ground cover. Bamrens and savanmas are under-
represented in the Project Area; however, the soil and climate conditions are suitable for re-
establishing this type of Vegetation Class.

Table 3.2: Desired, Existing, & Project Area Veqetative Composition Objects

Vegetation Class DEF;E“":‘: Iz“t'}'i 6 E:::LT:‘F Haﬁ:nr;ﬁ:ﬁu!::aundﬁ
Existing Existing

Short-Lived Conifers 2-8% 5% 3.5%
Long-Lived Conifers 17-23% 21% 18.3%
Lowiand Conifiers 0-5% 2%, 1.1%

| Aspen/Paper Birch 10-16% 13% 57%
Low-Site Oaks 13-19% 15% 36.6%
High-site Oaks 151% 18% 18.2% |
Northem Hardwoods B-14% 11% 0.0%
Lowland Hardwoods 4-10% % B.O%
Orpenings: Upland and
Lowiand Brush 4-10% 7% 77%
Barens and Savannas 2.5% 1% 0%

Vegatative Characteristics of Upland Openings

Openings vary in the amount of mature trees, saplings, and shrobs. Generally, the amount of
canopy cover is less than 25%, and herbaceons species are predominant but encroachment of
woody plant material is a visible trend in many of the openings. Common woody species
imclude bigtooth aspen, black cak, white cak, red pine, white pine, juneberry, black cherry, sand
willow, and biueberry. Alleghany plum, a sensitive spedes, is also found in several locations.
Many openings have a high density of Permsylvania sedge and/or bracken fermn that dominate
the herbaceous layer and limit the population of other spedes. Native spedes commonly found
in the Project Area include: big and litte bluestem, June grass, commmon millkweed, hair grass,
lupine, frostweed, bushclover, sweetfern, winterberry, bedstraw, flowering spurge, sweet
everlasting, wild strawberry, Carolina rose, racemed millwort, amd hawlweeds. Less
commonly found native forbs inclnde: hairbell, columbine, lance-leaved coreopsis, blazing star,
wild bergamot, goat’s rue, Indian grass, cudweed, asters, Virginia wild rye, hoary puccoon, rice
grass, jointweed, spreading dogbane, goldenrods, butterfly weed, fleabane, black-eyed susan,
poverty oatprass, woodland sunflower, self heal, poke milkweed, tick trefoil, perenmial rye,
several clubmosses, cats-ear, pussytoes, birdsfoot wviclet, bunchberry, Canadian lousewort,
speedwell, Virginia dwarf dandelion, Houstonia, and the sensitive species Hill's thistle and
purple milkweed. Non-native invasive species consist largely of 5t. Johnswort, hoary alyssum,
spotted Imapweed, smooth brome, white sweet clover, reed camary grass, orchard grass,
burdock, yellow rocket, autummn olive, Tartarian honeysuckle, and leafy or cypress spurge.



(3.36) Area of Analysis

The area of analysis for the direct and indirect effects on forest vegetation is the INational Forest
System lands where treatments will oocur, and adjacent MNational Forest and private lands
within %2 mile of treatment sites. The area of analysis for the cumulative effects on all vegetation
is the Manistee MNatiomal Forest (including State of Michigan and private lands) within its
proclaimed boundary. This large area represents where manipulation of similar forest
ecosystems, in response to market and non-market forces, affects current and fotore forest
vegetation pattemns.

3.3} Direct and Indirect Effects

Cover Types, Ape Clasces, and Species

Alternative 1: Individnal tree growth, sarvival, and stand dynamics (succession), would be
subject to environmental and biological factors. The longer-lived upland spedes (oaks and
pines), would tend to persist as even-aged groups and white pine would increase in the
mnderstory of many of these locations. Upland aspen and aspenm-oak stands would trend
towards uneven-aged oak and pine forests as individuals or small groups of aspen trees decline
and die out. Riparian forests would continme to become un-even aged, as wind, flood events,
and insect and disease generate opportunities for red maple, white pine and hemlock to become
more widely established. The population of red maple would increase in aspen stands greater
than age 50, especially in areas influenced by water tables; red maple would also increase in the
mnderstory of many oak stands located on moderately and highly productive soils. Aspen
stands would be represented by a smaller range of age classes, with ages greater than 80 years
converting to lowland hardwoods or mixed oaks, and age classes of 70-79 having progressively
fewer mature aspen trees. Low and high-site oak stands would remain the most common forest
types, and the oldest age classes (between 90 and 120 years) would still be the most frequent
(USD A-Forest Service 1990).

Upland openings (< 10 acres in size) would likely decrease in both size and abundance due to
encroachment by oaks and pines. This would also occasionally be inflnenced by natural
disturbances that would promote open habitats. The dominant shrub species (black cherry,
witchhaze], juneberry, and blueberry) wounld persist. Herbaceous ground cover would continue
to be dominated by Pennsylvania sedge and bracken fermm. Lowland openings would remain
relatively constant in both size and abundance. These openings, becanse of high water tables,
existing drainage pattems, infrequent fires, and windstorms, would favor willow, alder and
dogwood shrabs, cattails, and carex and bulrmsh species. The projected age class distribution by
forest type is displayed in Table 3.3, Altermative 1: Projected Acres of Forest Types by Age
Class, 2019, and Chart 3.2, Alternative 1: Projected Acres of Forest Types, 2019.

Thexe are three vegetation treatments active in the Project Area that were analyzed previously
and which are on-going within the Project Area.

1. Approsdmately 30 acres in Greemwood Township will be converted from plantation red
pine to an upland opening; supplemental treatments inclunde prescribed fire, seeding,
and planting to restore barren and savanna conditions.



2. Approximately 78 acres in Greenwood Township have been comverted from red pine
and ocak to upland openings to evaluate the effects of varying combimatioms of

mechanical and prescribed fire treatments on herbaceouns and nectar spedes.

3. Approcdmately 346 acres in other upland opening locations within the Project Area will
be treated between 2009 and 2011 to maintain open conditions and improve herbaceous

diversity.

The on-going treatments are expected to provide bamens/savanna wegetation conditions by

2019

Table 3.3 (Projected Aces of Forest Types by Age Class, 2019) and Figure 3.2 (Projected Acres of

Forest Type, 2019) reflects how these three active treatments affect forest cover types.

Table 3.3: Allernative 1: Projected Acres of Forest Types by Age Class, 2018
{Maticnal Forest System Lands Only)

Age Class: 2018

0|10 | 20-) 30- | 40- | 50- ) B80- [ 7O- | 8O- | ©O- | 100 Ko Total O
ForesiType [o [ o[ 20| 30 |40 [ 50 [ea | 7o g0 | 110+ | Age | Acres
Jack!Scots Pine a7 ] 11 g7 | 048
Red Fine 2686 | 64| 387|129 173 1042 | 8.9
White Pine/Hem 42 248 34 ) 56 ) 24
White Pine'Oak il g6 | 0.8
Jack Pine/Dak 78 ]| 128 | 124 100 428 | 28
Red Pine/Cak G687 | 88| 77| 300 71 1,201 | B.0
Black Oak 200 | 103 8 202 | 224 | 675 | 2,067 4480 | 29.8
Mized Oak B 32| #H 265 | 2056 | V4 [ 2108 2737 | 18.2
Aspen 278 go |27 | 71| 18 27 | 5@ BT | 58
Aspen/Cak 48 417 | 37 | 14 282 | 13 163 1055 ) 7.0 |
Lowland Hdwds | 22 18 13| 88| 1,214 1,353 | 8.0
Lowland Conifer 10 151 181 ] 1.1
Lowiand Shrub 106 196 1.3
Upland Shnub 88 BE| 0.7
Grass/Forb Open 432 4321 28
Barrens/Savanna 474 4741 32
Subtotal | 22 | 0 [ 353 ) 1,757 | 746 | 748 | 496 | 1,027 | 857 | 955 | 6, 811 | 1,200 | 15,042 | 100.0

Acres are rounded from GIS date; minor cover fypes are combines with associated forest cover fpes.




Figure 3.2: Alemative 1: Projected Acres of Forest Type, 2018

Alternative 1: Projected Acres of Forest Type, 2019
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Forest Type

Alternatives 2 and 3: In non-harvest areas, individunal tree prowth and survival, and stand
succession, would be subject to environmental and biological factors. The longer-lived species
(oaks, maples, pines), would tend to persist as even-aged groups. This is in contrast to aspen
stands, which would trend towards uneven-age maple and oak forests as the aspen trees
wonld remain relatively stable. There would be incareases in small size trees of these species in
the areas where aspen trees are in decline. The population of red maple would increase in
aspen stands greater than age 80, especially in areas of high water tables. Fed maple wounld also
increase in the understory of many ocak stands with ELTP's of 20-24 Aspen stands would be
represented by a smaller range of age classes, with ages greater than 50 years areas comverting
to lowland hardwoods or mixed oaks. Aspen age-classes of 70-79 would have progressively
fewer mature aspen trees; however, aspen would mmcrease im the 0-9 year age class, as
commercially and non-commercially treated stands regenerate.

The acres of barmrens would increase, as oak forests are converted to this cover type. Some
upland openings (< 10 acres in size) would naturally convert to pines and oaks as efforts to
remove encroaching woody stems decline. Low and high-site cak stands wounld remain the
most nmumerous. The oldest age classes (between 90 and 110 years) would still be the most
frequent (USDA-Forest Service, 1990). The dominant shrub species (viburmum, witchhazel,
jumeberry spp.) would persist, with litle opportunity for early seral species (rabus and pnumus
spedies) to become established. Lowland openings would remain relatively constant in both size
and abundance. This would be due primarily to the high water tables, existing drainage
patterns, infrequent fires and windstorms, which would faver willow, alder and dogwood



shrubs and cattails, carex, and bulrush species. Table 3.4 and Figure 3.3 display Projected Acres

of Forest Types by Age Class for Alternatives 2 and 3.

Table 3.4: ARematives 2 and 3: Projected Acres of Forest Types by Age Class, 2018

(Mational Forest System Lands Cnly)

Alternatives 2 and 3. Age Class: 20118

Forest O- | 10-] 20- | 30- | 40- | 50- | 60 | 70- | &0- | 90- | 100- | No | Tow | %

Type 9 | 19|20 30 |40 |50 60|70 8000/ 110+] Age | Acres
Jack/Scots Pine 42| o 11 50| 04

Red Pine 266 | 64 )a3sa| 81173 | 22 o71] 6.5
White Pine/Hem 42 | 240 34 31 358 | 2.4
White Pine/Oak 88 86 | o8
Jack Pine/Oak 76 | 128 | 124 100 428 | 20
Red Pine/Oak 518 | s | 77 [ 271 ps2 | 83
Black Oak 100 | 102 67 | 166 | 425 | 2,120 2,000 | 10.0
Mixed Oak 26 g sz| 3s 265 | 205 | 78| 2.087 2730 | 182

Aspen 242 g3|za8] 71| 18] 27 887 | 4.8
Aspen/Oak 50 2| a17] 37| 14 313 13] 183 1055 | 7.0
Lowland Hdwds | 47 18 13| 28] 1,214 1,378 | 0.2
Lowland Conifer 10 151 181 | 1.1
Lowland Shrub 186 16| 1.3
Upland Shrub o8 oe| 07
GrassiForb

Open 788 788 | 5.2
Bamen'Savanna 2 088 2088 ] 138

Subtotal | 123 | o0[317 [ 1492 | 705 | 698 | 440 (892 | 730 [ 634 | 5861 [ 3450 | 15012 | 100

Acres are rounded from IS data; minor cover types are combined with associabed forest cover dypes.




Figure 3.3: Alternatives 2 and 3: Projected Acres of Forest Type, 2018

Alternatives 2 and 3: Projected Acres of Forest
Type, 2019
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Effects om Cther Besources

Alternative 1: No new areas would be restored to savanna or barrens cover types. Except for the
three areas within the Project Area where treatments are already coonring: Permsylvania sedge
and bracken fem would dominate the herbaceous layer, and suppress the rermant herbaceous
component. Within the active treatment areas, the woody overstory (tree) and understory
(shrub /sapling)} will be reduced to an average of 3-20% and 10-23%, respectively. In these
areas, wild lupine and a variety of nectar producing and savanma spedes will be established by
planting or seeding, and non-native invasive species (NINI3) will be reduced. The three active
treatments to restore savamma/bamrens are approvdimately 339 acres in size, in 70 locatioms.

Wildlife habitats would continue a general trend from mid-seral to late-seral forest cover types.
This would be accompanied by a declining amount of upland open habitat due to natural
succession. Aquatic habitats would continue to be impacted by the delivery of sediment related
to road croscings. Small increases of woody debris” wounld accrue in the waterways due to the
the MNorth, South, and Main Branches of the White River, along with Sand and Fnutson Creeks
wounld continue to be affected by natural and human cansed water level fluctmations. Exposed
shorelines mtda‘ndmghankswmldrmtwund}rdehnatmtmnﬂ?mmmgmbes

influencing the rate of re-vegetation by both early and late seral vegetation stages.

Forest roads would be open to nom-commercial vehicle use, especially high clearance vehicles,
on all locations and road segments that are not dlosed to motor vehicles; Coumty roads would be



open to all licensed vehicles. Vehicle nse on these roads during periods of wet weather or spring
thaws would result in rutting and road widening, both of which damage the roots of adjacent
trees and shrubs. [MNon-stabilized roadbeds would be a source of sediment deposited onto
herbaceous and young woody vegetation. Some roads service historic illegal trash dumping
dumping sites are also sites of NMNIS ntroduction throngh yard waste and from the seeds that
are carried to the site on the vehicles nsed while dumping. The existing transportation system
wounld not be altered, and would continue to provide vectors for the spread or introduction of
ININIS species within the Project Area and between the Project Area and other public and private
lands. Areas open to firewood gathering from MNatiomal Forest System lands would not be
changed within the Project Area. Within the WESMA, gathering is restricted to local,
subsistence (camp site nse) only, and east of the North Branch of the White Fiver and north of
the Pine Point access road, gathering is regulated through the firewood permit system.

Pecreation nse along County and open Forest Service roads, at dispersed camping sites, and on
Forest Service roads closed to motor vehicle use would result in further removal and damage to
stems and roots of vegetation in both upland and rparian zones adjacent to these roads and
sites. The impacts to level areas, attractive for vehicle and camper use, would likely increase
over time. The locations of habitat disturbance associated with non-designated camping,
equestrian and pack animals, and motor vehicle use would continue to provide disturbed
habitat areas for NMIS to colomize, spread, and continue to be introduced.

Fuels reduction and air quality would not be affected by prescribed fire and mechanical
equipment treatments beyond the 343 acres of broadcast and pile buming that are associated
with the projects already approved by previous decisions within the Project Area. These
treatments would generate particulate matter and cause a short-term decline to local air quality.
Additional air quality impacts would be cansed by various point and non-point sources, such as
local emdssions (e.g., antomobile exhanst, residential wood buming) and non-local emissions
(e.g., regional transport of ozone).

Alternatives 2 and 3: Large areas of cak, cak-aspen, and ocak-pine forest would be restored to
savanna, barrens cover types using mechanical equipment to reduce overstory canopy cover to
10-25% over 70-80% of each area, and 253-60% canopy cover over the remaining 20-30% of each
area White, black and northem pin oaks, and red and white pines would continue to dominate
the overstory in these locations, accompanied by sprouts of cak and pin cherry and natural
regeneration of pines. Pennsylvania sedge and bracken fern would be the dominant herbaceous
spedes in these areas immediately afterwards. Subsequently, one or two mechanical, hand tool,
or broadcast/pile buming prescribed fire treatments to reduce woody stem density (including
oak and cherry sprouting) to an average of < 25% cover, would occur on these same locations.
Herbicides (see Appendix C) using grovmd-based application methods at recommended label
rates to suppress cak and cherry sprouting, carex, and bracken fern, would be used to
supplement mechanical, hand tool, and broadcast/pile buming treatments to attain the desired
canopy conditions. The locations proposed for these treatments summound, or are immediately
adjacent to occupied KBB habitat Im addition, these locatioms have proportiomately small
amounts of understory black and white caks than other forested locations in the Project Area,
providing a more effective and effident opportunity to restore savanna,/barrens than in closed
canopy oak forests amd plantations hawing preater numbers of seedlings. Brudwvig and



Asbjormsen (2009) found that woody encroachment removal is an important step in restoring
Midwestern oak savammas because of the role that mechanical and prescribed fire treatments
play in the reestablishment and maimtenance of soil moisture gradients. The forested areas
proposed for conversion to non-forest areas are generally past an age for which the culmination
of mean anmmal increment (f£/ac/year) is achieved for low-site caks (ejg, 100 years).
Exceptions to the harvest of trees pror to attaining culmination of mean annmal imcrement are
permitted in deference to achieving other Forest priorities (creation of EBB habitat). The Forest
Plan allows for forested areas to be converted to non-forest to provide KBE habitat within all
locations proposed for such treatment.

MNumerons red pine and red pinefoak plantations are proposed for mechanical thinning
treatment. A few of these plantations are also proposed for hazardous fuoels reduction using
broadcast/pile buming treatments after the thinnings are completed. The thinmings would
retain approvdmately 80% canopy cover dominated by pines and hardwoods of various sizes.
This would be sufficient to continne the desired growth rates for another 10-20 years. Thinning
treatments would continue even-age management, promoting progressively larger diameter
trees in the overstory, while allowing for the development of a mative understory and
herbaceouns layers representative of maturing conifer and oak forests. Prescribed fire treatments
wonld enhance this canopy structure through the reduction of surface foels (slash) and the top
kil of the smaller woody stems. An acceptable range of fire imtensity for the fuel types within
the Project Area would be 23-200 BTU /ft/sec. Within this intensity range, heat- induced tree
muortality would oocur on approsdmately 3-10% of live trees < 8" in diameter.

Two locations of mature oak/aspen forest are proposed for treatment, using mechanical
equipment to clearcut and regenerate these areas by root and stump sprouting. The understory
components at these locations consist of red maple, white pine, and small caks. The purpose of
the treatments is to retain aspen within the Project Area in locations that are not likely to
encroach upon potential or occupied KEBB habitat. Treatments would promote an even-age
structure, comprised of big-tooth aspen and white and black oaks. The understory in these areas
would be sparse for the next 10-20 years, and the herbaceous layer would be dominated by
bracken fem, blusberry, and Pennsylvania sedge. The two areas proposed for regeneration are
over 70 years of age, and have attained culmination of mean anmual imcrement (ft3/ ac/year).
Clearcutting has been determined to be the optimum method to regemerate aspen, and is
appropriate to meet the objectives and requirements of the Forest Plan.

All proposed thinmings, clearcuts, and savarma restoration treatments would be completed
nsing commercial and/or non-commercial treatments. Locations having suffident quantities of
timber products desired by the forest product industry would be harvested under a series of
contracts prepared and supervised by the Forest Service. These contracts are anticipated to be
imitiated and completed over the next 10-13 years, and take into consideration market demand
for conifer and oak forest products, local Forest Service appropriations to prepare areas for sale,
coordination of access for large trucks among sale locations, and seasonal restrictions to protect
EBB populations and provide for recreational uses. Mon-commercial treatments (seedbed
preparation, seeding, small woody stem removal and herbicide application) for savanna and
EBB habitat restoration, including those locations with insuffident guantities of timber
products, would also oocur over the next 10-13 years, and use either Forest Service personnel or
contract labor sources. Prescribed fire treatments would also ocoar over the nesxt 10-13 years,



and use Forest Service persomnel to plam, conduct, and momitor these activities. MNom-
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reduced to proceed with activities that further develop desired forest, savanna and
EBE habitat conditions; all subsequent treatments are also subject to local Forest Service
appropriations and seasonal restricioms to protect KBB populations and provide for
recreatiomal nses.

Aspen would be regenerated in stands selected for treatment, with a desired density of > 2,400
stems/acre at age three. The amount of non-forest habitat would be almost doubled, while
other openings wonld be treated to remowve encroaching caks and pines. Agquatic habitats would
receive reduced levels of sediment associated with road crossings. Benefits from small increases
of in-stream woody debris would oocur, contributed by declining large trees adjacemt to
riparian channels and the addition of woody materials associated with fish structures. Riparian
vegetation along the MNorth, South, and Main Branches of the White River and Sand and
Fnutson Creeks would continme to be affected by natoral and homan camsed water level
fluctnations. Exposed shorelines and eroding banks wounld recruit woody debris at naturally
occmrring rates, inflnencing the rate of re-vegetation by both early and late seral vegetation
stages.

Dead and down woody material would be partially or wholly consumed during the prescribed
buming operations. Some of the dead standing trees would also be partially or wholly
consumed. The structoral integrity would be compromised for those that remain standing.
Increased tree mortality would also oocur as a result of the buming activities. This would be
most pronounced in the younger age classes (0-20y1), where the tree canopies are in closer
ity to the fire front, the rooting systems are shallower and not as well established, and
the outer bark surfaces are not fully developed. The level of mortality would be dependent on
the age-class, species composition, and fire intensity. In areas being converted to savarma, the
timing and distribution of the burning would occur to promote increased levels of fire mtensity.
This wounld canse an increase in tree mortality across all age-classes. Slash from the harvesting
operations would be consumed and nsed as a means of carrying the fire through the bum wnits.
Fire intensities would decrease with successive bums, as the woody material awvailable for
consumption becomes less and the fuel type slowly shifts from forested to a grassland mosaic.

Where prescribed buming would ocour outside of the savanna creation areas, the timing and
distribution would promote decreased levels of fire intensity. In these areas, the effects would
be limited primarily to the understory. Most of the dead and down material would be
consumed, with mortality limited to the younger age-classes. Throngh snccessive bums, fuel
loadings would be reduced and forest types in these areas would be dominated by the more
fire-tolerant species (iLe. oak). Fire scarring would be evident on the older age-class trees.

Under Alternatives 2 and 3, County roads would continue to allow licensed motor vehicles
throughout the Project Area. Forest roads within the WRSMNA would be closed to motor vehicles
except for administrative nses. Under Alternative 3, one location in Otto Township would be
seasomally closed to public motor wehicle use. Vehicle use during periods of wet weather or
spring thaws on the roads remaining open to the public would result in the continued damage
to the roots of trees and shrubs and promote moreased levels of mtting and road widening in
areas where the surface and sub-surface soils are satorated. Un-stabilized roadbeds would



continue to be a source of sediment deposited onto herbaceous and young woody vegetation;
however, as closed roads become re-vegetated, less of this damage would ococur.  Vehicles
avoiding natural obstacles on open roads would continue to increase the width of roadbeds,
damaging the stems and roots of plants. Fewer roads would decrease the opportunity for
illegal trash dumping and reduce the local spread and introduction of INIMNIS. The decreased
road density in the Project Area would also reduce the number of available vectors for spread of
NNIS spedes within the Project Area, and between the Project Area and other public and
private lands. Areas open to firewood gathering from MNational Forest lamds would not be
changed within the Project Area: within the WESMNA, gathering is restricted to local, subsistence
(camp site use) only, and east of the Morth Branch of the White River and north of the Pine
Point access road, gathering is regulated through the firewood permit system.

Diispersed recreation along County and open Forest roads, especially adjacent to campsites and
parking areas, would result in further removal and damage to stems and roots of vegetation.
Under Altematives 2 and 3, the roadbeds assodated with the proposed road closures within the
WESHA would begin to naturally re-vegetate. Where adjacent to savanna restoration activities,
roads identified as not needed for administrative purposes would be incorporated into the
treatment areas and would receive a similar suite of restoration treatments. Designated camping
sites, with clearing perimeters established, would reduce the ad-hoc effects of vegetation
damage of indiscriminate campsite selection and modification. Owerall, lower road densities
wounld provide fewer areas where NMNIS plant spedes are most easily established, and reduce
overall NMNIS treatment costs.

Under Alternative 2, there would be no access restrictions for non-motorized recreation within
the WESINA, with the exception of horse use. Within the boumdaries of the WRSINA, horses
wounld be limited to the designated non-motorized trail system and the assodated facilities. As a
result, the impacts from horse use on the vegetation within the Project Area under Altermative 2
would be limited to those areas that are part of, or adjacent to, the non-motorized trail system.
The chammeling of horse traffic to a designated trail would cause increased compaction and
rutting on and adjacent to the designated trail. With increased use in these areas, the root
systems of the existing woody vegetation would gradually become exposed and damaged,
making the trees more susceptible to disease and windthrow. These affects would be the most
pronounced on the eastern portion of the trail (adjacent to the river) and on the areas of the trail
that do mot occur on roads (mew comstroction), as the exdsting roadbeds are typically already
compacted and void of exdsting woody vegetation. Pronounced effects to the vegetation would
be evident on the slopes and on areas where horse use occurs adjacent to the White Fiver.
Currently, the largest visual impact to the vegetation within the Project Area related to horse
nse is related to the damage that is associated with vehicles (parking) and camping (tetherimg).
While this type of damage would be reduced under Alternative 2, there would be a trade-off
associated with the increased damage to the vegetation caused by concentrating the horse use to
one designated trail

Under Alternative 3, there would be no access restricions for non-motorized recreation within
the WESMNA, again with the exception of horse use. There would no horses allowed within the
boundaries of the WRSMNA and no fadliies would be provided to facilitate that form of
recreatiomal nse. As a result, in comparison to Altermatives 1 and 2, there would be reduced
direct and indirect effects to the woody vegetation within the boundaries of the WESINA. This



wonld be most evident along the South Branch of the White River, which now receives horse
nse and which wounld be part of the desipnated route under Alternative 2. Due to the soil typing
and the slopes in this area, the vegetation in this area is espedally susceptible to the effects of
compaction and evosion. With no horses allowed in this area, rutting and the associated damage
to the tree root systems would be reduced.

Fuels reduction and air quality would be affected by additional prescribed fire and mechamnical
equipment treatments beyond the 343 acres of broadcast and pile burning previously approved
in the Savanna/Barrens Restoration Project. The proposed additional treatments and ongoing
treatments would generate particulate matter and cause a short-term decline to local air quality;
additional air quality impacts wounld be cansed by various point and non-point sources, such as
local emissions, e.g., automobile exhaunst, residential wood buming, and non-local emissions,
e.g., regional transport of ozone.

2.3d) Cumnlative Effects

District records show that a variety of vegetation treatments have occurred on MNatiomal Forest
System lands within the Project Area between 1978 and 2009. These treatments are summarized
in Table 3.3, Project Area Vegetation Treatments 1978-2009. The remaining acres of tree and
shrub cutting from the three om-going projects within the Project Area (~396 acres), prescribed
fire (~128 acres), and seeding and planting (~339 acres) are included in Table 3.3.

Table 3.5: Project Area Vegetation Treatmenis 1878 — 2010 {Mafional Forest System Lands Only)

Treatment Types Forested Mon-Forest, All Aquatic
Thin and Timber Stand Improvement T4 MiA M
Regenerate by Clearcut/Removal 1,828 MiA A
Regenerate by Shelterwood 204 MiA i
Reduce Encroaching Trees by Hand 841 713 A,

Tools, Mowing, Prescribed Fire, or
Improve by Seeding, Tilling, and Planting

Stabilize Stream Banks, Placement of A kA 208
Wondy Debris, Install Habitat Structures

Ongoing Vegetation Treatments MIA 1.083 MIA

Appendix D of the Forest Plan, Proposed and Probable Practices, displays an estimate of
proposed and probable silvicultural treatments for the period 2006 - 2026 in Tables D-4 and D-
3. These projections have comulative effects on the Forests” vegetation composition objectives
over the next decade. Large areas of the MNatiomal Forest would not be subject to active
vegetation management. Together with the combined acres of projected thinnming, regeneration
harvests and conwversion of forests to non-forest cover types, a desired vegetation composition
(as displayed in Table II-3, pg. II-7 of the Forest Plan) is projected for 2006.



Alternative 1: In vmmanaged forests, there would be slow accummulation of late seral forests
dominated by the natural vegetation (trees, shrubs, and herbaceous species) associated with the
site-specific ELTPs. There would be a trend toward unmeven-aged forest structore in those
locations not regenerated or maintained for non-forest cover types. Longer-lived species, such
as paks, white pine, and maples would dominant throughout the Project Area, while the
mumber of short-lived species, such as northem pin oak, jack pine, and aspen would decrease.
Areas dominated by red and white pines would retain even-age canopy structure, and reach
mid- to late-seral stages of development. Jack pine and aspen areas would mature and begin to
convert to early seral cak, maple, and conifer forests. Forest areas actively managed would be
regenerated, primarily using even-age methods, for caks, aspen, and pines. The dominant shrub
and herbaceous species representative of site-specific ELTPs would persist, but wounld not be as
common as in unmanaged forests. Because of the three projects that are already ooccurring
within the Project Area, the amount of red pine and low-site caks are expected to decrease as a
result of conversion to non-forested upland openings, including bamens/savanma. Lowland
hardwoods would increase as the aspen cover type declines within riparian zomes through
natural succession. The other forest vegetation groups would remain at cument levels or
fluctnate slightly, as they are still in age classes where natural conwversion to other species would
not be likely during this planming period. This projection excludes unpredicted ocourrences
such as windstorms and wildfires that affect stand level spedies’ composition. The amount of
pine thinnings, mature forest regeneration, and dead tree salvage treatments, including
firewood gathering, are projected to decline from levels achieved over the past 20 years.

Infrequent insect, fire, and wind-induced mortality events would interact with other natural
processes, and result in early seral forest stroctore and species composition only at a local scale
(one to several acres, and less frequently, at scales larger than 10 acres). Lowland and riparian
forests would be especially susceptible to these events. The population of ash species is likely to
severely decline becanse of the spread of the emerald ash borer, which kills white, green and
black ash trees within a few years of becoming infested. The population of American beech
trees with diameters greater than 12° is likely to decline, althongh at a lower rate than the ash
spedies, because of the spread of beech bark disease, which leads to mortality within 13+ years
of becoming infested.

Pines and ocaks would encroach on non-forested upland areas, where not actively managed.
Gradunally, as these spedes mature and continme to regenerate, the openings would become
forested. The long-term exclusion of fire disturbance would enhance these effects, and would
favor an increased presence of those species tolerant of less frequent fires (maples and small
diameter caks and pines, and representative ELTP shrub and herbaceous species) over those
spedes adapted to more frequent fire events (large diameter caks and pines and herbaceous
spedes such as lupine and bluestem and coreopsis species). The amount and acreage of small
upland openings, within areas dominated by low-site caks and jack pine, would decline as they
are imcorporated into savanma/barrens habitat; however, managed upland openings and
natural un-managed openings (e.g. shmb wetlands) will frequently be found intermixed within

type composition on the Manistee Mational Forest in 2016 is displayed in Table 3.6, Alternative
1: Change in Vegetation Class Compositiom. This table reflects the three on-going projects



within the Project Area. The projected amounts of forest vegetation treatments (including
prescribed fire) to establish savanna/barrens on Mational Forest System lands could amount to
approximately 20,000 acres in the next few decades. Proportionately within the Project Area,
this could be 3,000+ acres. Therefore, beyond 2016, cak, pine, and aspen cover types would
decline in other areas of the Manistee Natiomal Forest as these cover types are converted to
savanna/barrens. In addition, prescribed fire to mamtain these savarma/barrens would be used
on a fraction of these acres anmually.

Table 3.6: Altemmative 1: Change in WVegetative Class Composition

Vegetation Class Forests’ Plan Project Area 2019 Met % Change From
Desired in 2016 2009 to 2019

Aspem — Birch 10-16% 5.6 % 40.1%
Short-Lived Conifers 2-3% 3.5% 0
Long-Lived Conifers 17-23% 17.8% -0.8%
High Site Daks and 23-35% 18.2% 0
Morthemn Hardwoods
Low Site Oaks 13-18% 36 B% +0.2%
Lowland Hardwoods and 4-15% 10% +0. 1%
Conifers
Upland and Lowland 4-10% 4 9% -2.8%
Cpenings
Bammens and Savannas 2-5% 3.2% +3.2%

Landscape conditions on [National Forest System lands would progress subject to the effects of
non-native species on the native species. Development of private lands, espedally adjacent to
primary/ secomdary county roads, will further alter the natural landscape and become more
apparent with increasing population growth and density (USDA 2007), and attendant increase
for recreation access on [National Forest lands.

Private lands within the Project Area are likely to be harvested for forest products, although at
levels less than in the past. The most common activity would be the removal of trees > 11" in
diameter and dead tree salvage harvesting. MNew residential and commercial building would
contimue to redoce the amount of total forest cover im nearly all privately owmed lands
immediately adjacent to INational Forest lands as housing demnsity is projected to exceed 65
mnits/mi? by 2030 (Ibid). Many private parcels are used for recreation, including OFEV and
horse riding, and hunting for pame species. Private lands within and adjacent to the Forest
boundary are also nsed for agriculture (cropping, pasture, orchards, Christmas trees, etc).
While the type of operation influences the type and amount vegetation present on these parcels,
tremds indicate that the larger parcels will continue to be sub-divided for development. These
tremds will not only lead to shifts in the exdsting land use on these parcels, but also on the
amount of open space available on private lands within and adjacent to the Manistee MNational
Forest boundary.

There are no active oil and gas exploration sites within the Project Area. The highest potential
for oil and gas resources is associated with Pinnacle Feef exploration, which is located
northwest of the Project Area. The subsurface rights on MNational Forest lands are owmned by the
USA, State of Michigan, or private interests. [Numerous oil and gas exploratory wells
established in the past on MNatiomal Forest lands are plugged and inactive. Two authorized
oil/ gas leases esdst within the Project Area (Otto Township, sections 11, 12, and 27). Federal oil




and gas leases will contain a notice that precludes surface occupancy and road construction in
occupied Kamer blue butterfly areas; leases will also include notice that occupancy is subject to
more restrictive confrols than in metapopulation areas. These leases also restrict surface
occapancy and use to comply with the Forest Plan Standards and Guidelines within the
WESIMA and Study Wild and Scemic River cormmidor. Mo common use variety minerals are
authorized within the Project Area om Matiomal Forest lands. There are active and inactve
common use variety minerals (e, sand and grawvel pits) on private lands in northem
Greenwood township.

Conchision: The duration and magnitude of no action will incrementally add to past, present,
and reasonably foreseeable forest vegetation patterns within the Manistee Mational Forest,
primarily by fostering late seral forest conditions in mature upland cak and conifer forests, and
allowing immature aspen and comifer forests to mature or be replaced by mid-ceral stages of
oaks, maples, and conifers within the Project Area. Upland conifers and low-site oals would
likely be converted to barrens/savamma cover types elsewhere on LTA 1 within the Forest. This
effect will be most pronounced om Mational Forest System lands. Private lands are expected to
shift towards building site development and recreational uses, woodlands, and upland open
nses, (e.g., mnimproved pastore and game species habitat improvement).

Alternatives 2 and 3: The cummlative effects would differ from Altemative 1 principally by
converting chort and long-lived conifers and low-site oak cover types to non-forested cover
types. The treatments proposed wounld change the age-class structure and species composition
in individnal forested stands from even-aged to non-forested camopies, the shrub and
herbaceous layers would initially be dominated by cak and cherry sprouts, Pennsylvania sedge,
and bracken fern. Within 10 years, a more diverse herbaceous layer and fewer tree and shrub
sprouts will provide a barrens/ savanna cover type within the Project Area.

Chutside of the Project Area, the other cuomulative effects would be similar to those descaibed
abowve in Altermative 1, except that fewer acres of the barren/savanma cover type would be
created elsewhere on LTA 1 within the Manistee Matiomal Forest.

The projected amounts of forest vegetation treatments (mcluding prescribed fire) to establish
savanna/ barrens on MNational Forest System lands could amount to approsimately 20,000 acres
in the next few decades. Proportionately within the Project Area, this could be 5000+ acres.
Thexefore, beyond 2016, cak, pine, and aspen cover types would decline less in other areas of
the Manictes MNational Forest as these cover types are converted to savanma /barrens within the
Project Area. In addition, prescribed fire to maintain these savanma/ barmrens would be used on a
fractiom of these acres annmally.

Table 3.7 displays the projected changes in the composition of vegetation types associated with
Alternatives 2 and 3; this table reflects the three active treatments in the Project Area



Table 3.7: Alternatives 2 and 3: Change in Vegetative Type Composition from 2008

Vegetation Class Forests' Plan Altematives 2 and 3 Alternatives 2 and 3
Desired in 2016 % of Project Area 2019 Met % Change From
2009 to 2019
Aspen — Birch 10-16% 4.8 % -1.1%
[ Short-Lived Conifers 2-0% 3.5% 0.2%
Long Lived Conifers 17-23% 15.8% -25%
High Site Daks and Z3-35% 18.2% [i]
Morthemn Hardwoods
Low Site Olaks 13-15% 26.8% -0.8%
Lowland Hardwoods and 4-15% 10.3%: +H_3%
Conifers
Upland and Lowland 4-10% 7 .2% 05%
Openings
Barrens and Savannas 2-5% 13.8% +13.8%

Conclusion: The duration and magnitude of Alternatives 2 and 3 would incrementally add to
past, present and reasomably foreseeable forest vegetatiom patterms within the Manistes
MNatiomal Forest This would ocour primarily by comverting upland conifer and low-site oak
cover types to bammens/savanma cover types within the Project Area. Across the rest of the
Forest, existing late-seral stages of forest vegetation would become interspersed with early-seral
stages of aspen and non-forest areas. This effect would be most pronounced on IMNational Forest
System lands. Private lands are expected to shift towards building site development and
recreatiomal uses, woodlands, and upland open uses (e.g., unimproved pasture and game
species habitat improvement). The amount of non-forest cover types on both federal and private
lands will crease, bat herbaceons species favorable to Kamer Blue butterfly are not likely to
increase proportionately on private lands.

a4 Herbaceous Vegetation
i3.da) Esdistine Condition and Besource-Spedific Information
Savanna and Famer Blue Batterfly Flant ies and Existing Conditions

Historically, approsamately 10 percent {(or 60,000 acres) of the Manistee INatiomal Forest was
made up of some type of savanna system (HMMNF Programmatic Biological Evaluation 2003).
Fire was the major distorbance factor influencing the creation and maintenance of these
systems, with the most open areas likely buming in snccessive years (Comer pers. comm.
2003¢c £; USDA Forest Service 2003). In an unaltered condition, savannas support a diverse flora
including mumerous species that are characteristic of dry praires. A number of plant and
animal species were reduced in frequency of ocourrence and density as these communities
became closed canopy forests (VandeWater 2004). The savarma ecosystem is now considered
rare throughout its historic range in Michigan, with the majority having, either been destroyed
through land conversion or altered as a result of plant succession (Chapman, et al. 1993).

The curmrent condition of most remaining savarma habitat in Michigan is highly degraded. Even
in areas where structural characteristics may be similar to savanna conditions, species
composition is highly variable and often not reflective of native floral conditions. Non-native



imvasive plant species (WINIS) such as spotted lmapweed (Centaurca maculosa), St. Johnswort
(Hyperncum perforatum), leafy spurge (Euphorbia esula), Canada thistle (Cirsium aroense), white
clover (Mehlotus alba), yellow sweet clover (Mehlotus officimalis), and smooth brome (Bromus
#rermis) have become well-established and are commmonplace. These species can compete with
native flora and have proven difficult to eradicate in other restoration efforts (VandeWater
2004).

Within the Project Area, native savarma flora generally occur as a small component of the
overall floral in the understory of existing forested stands and as remmant patches within
existing openings. Permsylvania sedge (Carex pemsyloanica) often dominates the herbaceous
layer and is a barrier to the establishment of more diverse floral composition. In the absence of
fire, Penmsylvania sedge has become well-established in many areas. This has created a
monotypic thick mat that is diffionlt to eliminate even after fire is reintroduced to the ecosystem
(VandeWater 2004).

To restore oak savarmas to the Midwestern landscape, restoration efforts frequently target
encroached remmants by first mechanically removing encroaching woody vegetation and later
re-establishing an understory fire regime (Brudvig and Asbjomsen 2009, Packard 1997).
Successful restoration depends on a careful assessment of the existing vegetation in a renmant
and a careful adaptive management approach to analyzing the results of each progressive
restoration action applied (Packard 1997).

The herbaceous layer is a critical element of savanna ecosystems, especially in providing nectar
and food support for the msect commmmity and the Kamer blue butterfly. The presence of
certain plants (e.g. “conservative” plant species found almost exclusively in this type of
ecosystem) can indicate where such ecosystems were located in the past. Also, looking at
current herbaceous vegetative composition can indicate the gemeral presemce or absence of
desired savanna plant spedies’ seeds in the soil seedbank. This likelihood may reflect the ease

Botanical surveys were conducted within all of the stands within the Project Area being
restoration activities were analyzed for the presence of savamma plants, the presence or absence
of lupine, the number of 1% and 2* flight nectar plants utilized by Kamer blue butterfly, and the
Floristic Chality Index (FQI). The FOI is used to assess the gquality of remmant habitats and is
based upon the species richness and the coeffident of conservatism or plant fidelity to a unique
habitat type. Those areas with a FQI greater than 20 per % m?® are considered very high quality,
while degraded remmants typically have an POQI of 3-10 per % m? (Packard and Foss 1997). FQI
valnes for the stands proposed for restoration in this project are based upon entire stand size
and are not standardized to a ¥ m? survey boundary. For the basis of indicating stand richness
and comparing pre- and post-treatment trends, the FOQI will serve as a monitoring tool and
assist in determining the adaptive treatments that would be needed.

Botanical survey results indicate that most stands identified for potential savanna restoration in
this project have mmltiple savanma remmant nectar plants present. The density of plant species
present was not uniformly sampled. Those that were surveyed for percent-perceived stand
cover, and those stands which were anecdotally described, indicate that few of the stands



contain a high enough percent cover of the luopine (3-15% cover) and nectar species (3-13%
cover) to provide good guality habitat for the Kamer blue butterfly. A minimmm of four
different types of nectar plants in each flight seasom is needed to support Kamer blue butterfly,
and lupine must be present at the percent cover indicated. High quality habitat would include
lupine and eight or more nectar species in each flight season. Savarma remmant indicator
speces foumd in the Project Area inclunded: Jumegrass, lnpine, frostweed, hairy bush clover,
racemed millowort, Hill's thistle, Kalm's brome grass, blackseed speargrass, goat's me, dense
blazing star, and bird's foot wviolet. First flight nectar species present included: bastard toadflasx,
birdsfoot violet, Carolina rose, common cinguefoil, dewberry, frostweed, hawkweeds, ragwort,
wild lupine, wild strawberry, flowering spurge, erigeron, bluets, dwarf dandelion, hoary
puccoon, yarrow and lousewort. Second flight nectar species present included: black-eyed
susam, blue toadflax, butterfly weed, blazing stars, daisy fleabane, dewberry, flowering spurge,
goat's rue, hairy bush clover, harebell, hoary puccoon, horsemint, lance-leaved coreopsis, bluets,
hawlweeds, racemed millwort, rough blazng star, sweet everlasting, dogbane, spirea,
bedstraw, coonmon millweed, New Jersey tea, wild bergamot, woodland sunflowers, yarmow,
Hills thistle, thimbleweed, evening primroses, asters and goldenrods.

While the diversity of nectar plants in many stands is good, the abundance is below a level
needed for good pollinator habitat Emphasis would be placed on conserving the present seed
bank and the existing native plant populations, while encouraging greater demsity of flowering
nectar spedes. Table 3.8 indentifies the management strategies associated with supplementing
the exdsting native nectar plants in the Project Area

Table 3.8: Man S ies fior the Seading of Mectar Planis
Current Mectar Species Composition Category
Mo Lupine Lupine present, Lupine present, Lupine present, 8
less than 4 nectar | 4-7 nectar or more nectar
species in both species in both species present
| SEISONS5 SE3S0NS5 in both seasons
Treatment Plant lupine Flant to increase Plant to increase Monitor and treat
Recommendation neciar species nectar species to increase
presence and treat | presence and treat | population density
(Le. bum, fence) to | to increase of nectar plants.
increases population density | Scanfy/disc areas
population density | of desired plants. of Pen sedge and
of desired plants. Plant by either seed or plant plugs
ower-seeding after | of nectar plants
burm or scanfy'disc | without disturbing
areas of Pen current nectar
sedge and seed or | plant populations.
plant plugs of
nectar planis.

As mmch as it is possible, southern Michigan native genotype plant materials will be nsed for
savanna restoration in accordance with the Forest Sexrvice MNative Plant Species Framework
(2008) as indicated in the Forest Service Marmal Section 20703 that states:

“the F5 15 to ensure genchically appropriate mabioe plant matenials are gioen primary consideration
revegetabion, restorabion and rehahitation of Nationmal Forest System lands, and that genchcally



approprigte plants arc those gemetically diverse to respond and adapt to changing climates and
environment condibions; unlikely to couse gemehic contemination and undermine local adaptations.. and
are likely to mammtamn critical connechions with pollinators ™

As noted by Schoonhoven, et. al. (2005), local genotype plant materials may be an important
factor in sustaining local insect populations. The following sources will be used for seed
procuremient:

1. Michigan-sourced seed from a Michigan-based native plant grower (to the extent that
Michigan genotype seed is available);
2. Wisconsin-sourced seed (when or if Michigan-sourced seed is not available in a
suffident supply);
Other western Great Lakes states sources (if Wisconsin supplies are also eshansted); and
4  Supplement plant materials collected locally om the Diistrict by contracted growers
and, or linnited in-hounse efforts.

MNon-INative Invasive Plant Species

The Huron-Manistee [National Forests has identified certain plants as non-native invasive
spedes (ININI5). Each listed species has a priority ranking for treatment The management of
MNIMIS is important becanse they have the capacity to transform or dominmate native plant
communities, and easily become established in areas that are frequently or severely disturbed,
such as road clearings, landing sites, and skdid trails. Nime species found in the Project Area
have been identified for herbicide or mechanical treatment within stands where treatment
wonld likely result in an increased spread of the NINIS due to the treatment activity (Table 3.9).

R

Table 3.9: NMIS Control Recommendations

HHIS Species Forest Management Number of Humber of | Recommended
Pricrity® Options Locations? Acres? Treatments
Leafy Spurge &
| Cypress Spurge 3 Control 16 17 | Giyphosate
Glyphosate or
Autumn Olive 4 Control 11 11 | Triclopyr
Glyphosate or
| Honeysuckle 2 Control 4 4] Trclopyr
Glyphosate or
Japamese Barbemy 2 Confrol/Eradication 1 1 | Triclogyr
Glyphosate,
Garlic Mustard 2 Eradication 1 1 | mechanical
Glyphosate or
Multiflora Rose 2 Eradication 1 1 | Triclopyr
Glyphosate,
Canada Thisile 4 Conirol/Eradication 3 3 | Mechanical
Scots Pine 4 Eradication 3 3 | Mechanical
Taotal Estimated 41 42

*Ratings of Forest Priovity are levels that determine the need fo focus breatment athendions on cither confrolling or
cradicating the NNI5. This rating takes into consideration such factors as current presence on the Forest, potential
of spread, and the desired habitad characternistics.

It is probable that this number would be slightly larger by the Hme breatment occurs due to movement and
inicreased infestation.



Leafy and Cypress Spurge: These are two closely related species that have been identified for
control treatments. They are agpressive and persistent weeds that are rapidly spreading
throughout the mid-western United States. There are nineteen State legislatures that classify
leafy spurge as a nosdons weed, primarily becanse it is poisonous to cattle and canses severe eye
mrritation and possibly blindness in humans (Czarapata 2003). Leafy spurge is a lmowm
allelopathic plant, meaning that it modifies the soil environment of the areas where it ocours.
This may result in an inability of native plants to persist in the immediate area of the plants.
Control of spurge is difficnlt and mmst begin prior to the establishment of desired native
vegetation (Bieshoer (updated by Eckhardt) 1996). Mo single mechanical confrol method (eg.
smothering, discing) has proven wholly effective at control or eradication of spurge (Czarapata
2003). However, prescribed buming, in conjunction with herbicide application, can provide
effective control of leafy spurge. Buming may either precede or follow spraying, but as with
other methods, repeated treatments are necessary over at least a 3-10 year period. Surveillance
and reapplication of herbicide must continme for at least 10 years to assure control and
eradication (Biesboer (updated by Eckhardt) 1996). Glyphosate is most effective when applied
after seed set in mid-summer or in late September after fall regrowth has started, but before a
klling frost.

Autumn olive: This spedes ooccurs frequently throughout the Project Area in disturbed areas,
early-successional fields, pastures, landings, and roadsides. Once established, it can eliminate
almost all other plant species. Criginally planted for its perceived benefits to wildlife, it has
since spread profusely via bird feces. The Nature Conservancy (Sather and Eckardt 19587) notes
that autumn olive has the potential of becoming one of the most troublesome invasive shrabs in
the central and eastern United States due to its prolific froiting, rapid growth, wide
dissemination by birds, and its ability to easily adapt to many sites. In addition, because it fixes
nittogen in the soil, it can distupt native plant comonumnities that require less fertile soil
(Czarapata 2000). Cutstomp and stem application of glyphosate has been effective at
controlling autumn olive when used as a 10-20% solution. Although the product label specifies
a higher concentration for cut-stump application (30-100%), this lower concentration has proven
effective (Szafond 1990). Thin-line basal bark treatments with triclopyr have demonstrated a 95%
effectiveness rate at other locations on the District.

Honeysuckls: These are not yet well established in the Project Area; however, once established,
honeysockles can displace native woody species and reduce the overall species richness of
native plant commmmities. This includes tree regeneration in early to mid-successional forests
(Batcher and Stiles 200{). These effects result from their ability to grow to large size and replace
native plants by crowding or shading them out and by depleting the scil of moistore and
mutrients. Some exotic honeysuckles may also be allelopathic (Czarapata 2003). In addition,
natural forest regeneration following disturbance can be severely impeded by these spedes
(Sather and Eckardt 1987). A survey in 1998, found that most land managers used a glyphosate
cut stump treatment for control of honeysuckle. For cut stump treatments, 20-25% solutions of
glvphosate or triclopyr can be applied to the outer ring (phloem) of the cut stem. A 2% solution
of glyphosate or triclopyr can be used for foliar treatments. The use of prescribed fire may also
be effective when the density is low and sufficient fuels are available (Sather and Eckardt 1987).
Effective mechanical management requires a commitment to cut or pull plants at least once a
vear for a period of three to five years (Sather and Eckardt 1987).



Japanese and European Barberny: These are aggressive, spiny shrubs that can survive well in shade
and i wet or well-drained soils. Only one location of barberry was noted in the Project Area.
The plant regenerates by seed, branch tip rooting, and creeping roots. Cutting or digging plants
out in the spring can be effective for small infestations and small plants. Trclopyr has been used
as a cut-stump treatment (W1 DIMNE 2010). Glyphosate may also be effective.

Garlic_Mustard: This allelopathic bienmial can prevemt even forest tree regeneration once it
becomes well established. Seeds have been reported to survive up to 10 years in the soil.
Control requires amnmal treatments until no new plants occur (often over a period of 10-12
years). Small populations can be eradicated by hand pulling if all of the flowering plants are
pulled prior to seed formation. However, even cut stem flowering plants can produce viable
seed (Sheehan 2007a). Buming may also aid in control efforts (Sheelan 2007a). Herbicide
application, such as glyphosate at 2%, can be very effective, though annmal checks are important
to prevent the establishment of satellite infestations. Populations are estimated to double in size
every four years if left untreated, but distorbance can lead to a 200-1,000% increase in just one
year (Sheehan 2007a).

Multiflora Rose: This woody perenmial invades old fields, open prairies, forests, cak savammnas,
fencerows and roadsides, river banks, and prairie fens. The dense growth of the foliage and
stems inhibits the growth of competing native plants (Sheshan 2001). Multiflora rose was found
in only one location in the Project Area. Multiflora rose reproduces by seeds and by rooting at
the tips of its drooping canes. The fruits are highly sought after by birds, with seedlings often
being found under bird perch sites. Eckardt (1987 and 2001) notes that the most effective means
of controlling this species inclndes cut stem application. Glyphosate is coommonly nsed and can
be affectively applied to the plants, cut branches, or shumps in a 0.53-1% solutiom. Fepeated
mowing will control the spread of mmltiflora rose, with a recommmended 3 to 6 mowings or
cuttings per year, repeated for 2 to 4 years (Sheshan 2001).

Canada Thestle: This is an evect thizomatous perenndal, that is distingnished from all other thistles
by ceeping horizontal lateral roots, dense clonal growth, and small dicedous (male and female
flowers on separate plants) flowerheads ((Nuzzo 1997). Canada thistle is considered the worst
mwvasive thistle as it is a prolific seed producer (estimates range from 1,500 to 40,000 seeds per
plant) and it fills disturbed ground with its rosettes (Ammen 2007). There are numerous ecotypes
that respond differently to management activities. Some infestations may be completely controlled
by one techmique, while others will only be partially comtrolled because two or more ecotypes are
present within the population Additionally, treatment response varies under different weather
conditions. Therefore, it is often necessary to implement several control techmiques, and to
continuonsly monitor their impacts. The best option in prairies and other prasslands is to first
enhance growth of native herbaceous species by spring buming, and then cut or spot treat Canada
thistle with glyphosate (2.5% solution) when it is in late bud or early bloom (usually [une) (MNuzzo
1997). Mechanical treatments (Le. buming, mowing, and tilling) are most effective in June, when
the root carbohydrate reserves are minimal Mowing done sewveral times a year, shounld be
repeated for several consecutive growing seasoms (Armen 2007). For this project, sites with
Canada thistle will have prescriptions for comtrol which would include a combination of
mechaniral and herbicide treatment.



Scots Pine: This non-native tree is most often found in relatively open upland areas; howewver, it
may also be present in mived forests and as the major component of planted comifer stands. It
spreads through seed dispersal and has an average range of 50-100 m from the parent (Sheehan
2007 b). Due to the preferred habitat characteristics of Scots pine, it may serve as threat to
savanma habitat (Sheehan 2007b). Fecommended control methods inclnde girdling and
shearing/herbiciding. For girdling, bark and phloem is removed from a 10 cm band around the
trunk.

In additiom, other HMINF MNINIS species are presemt within, or at the edges of, stands
recommended for savanma restoratiomn. These species are generally more abundant on the
Forest and are only recommmended for herbicide treatment in the event that competition from
these spedes is likely to hinder the establishment or abundance the nectar plant species
required by the Kamer blue butterfly. These ININIS species are listed in Table 3.10. These would
only be treated when determined through monitoring that their presence or abundance poses a
misk to the success of the project. Treatments would be adaptive to site-specific conditions and
would include a combination of mechanical and chemdeal treatment methods.

Table 3.10: Herbicide Recommendations for Non-Mative and Undesired Plant Species Hindering
Establishment of Kamer Blue Butterfly Mectar Plant Species

MHIS or Undesired Plant

Species Forest Priority? Recommended Herbicide(s)
Bracken Femn LUindesired® Glyphosate
Canada Thistle 4 Glyphosate
Pennsylvania Sedge Lindesired* Glyphosate
Hoa SSLIM 4 Glyphos ate
Crchard Grass 4 Glyphosate
Reed Canary Grass 4 Glyphos ate
Smeocth Brome 4 Glyphosate
Sow Thistle 5 Glyphosate
Spotied Knapweed 4 Glyphosate
St John's Wort 4 Glyphosate
Clueen Anne's Lace 4 Glyphosate
White Sweet Clover 4 Glyphosate




Table 3.10 (continued): Herbicide Recommendations for Non-Mative and Undesired Plant Species
Hindering Establishment of Kamer Blue Butterfly Mectar Plant Species

'ellow Rocket 4 Glyphosate

Yellow Sweet Clover 4 Glyphosate
Glyphosate, Triclopyr, or

Wondy Stump Sprouts Undesired Sprout? Imazapyr

"Ratings of Forest Priority are levels thad defermine the need do focus dreatment on oither controlling or
eradicating the NMIS. This rading hakes into considerabon such factors as current presence on the Forest,
potenidial of spread, and fie desived habitad characteristics.

Undesired plants are those nafive planis kroen o be ighly aperessive and have been shown on the Forest, and
around the regton, fo form thick covers preventing the establishment or abundance of other desired native species.
These species would not be treated for clinination from a stend, but would be frested in patches bo allow for
ereater cbundance of other desired Earner Bue Putterfly niectar species and increased species richniess.

Undesired sprout includes the herlacide stump treatment of trees, especially oaks, cut do open wp canopy cover
and restorgoreate saoanne habitaf for Famer Blue butterfly. In cases where dmber cuts and burms gre o

sufficient to remove individual frees, shumyp application may be applicd.

An additional strategy to prevent and limit the spread of all of the Forests’ identified ININIS
species is to pre-treat harvesting equipment (cleaning of nmd, debris, etc). For this project, this
would oocur in areas where ground disturbing treatments conld potentially introduce or
increase the spread of these species. The target species for pre-treatment activities imclude:
yellow rocket (Barbarea vulgans), hoary alyssum (Berteroa incana), smooth brome (Bromus
trermmis), spotted kmapweed (Cenfaurca bichersteinn [maculosa]), Canada thistle (Cirstum aroense),
orchard grass (Dactylis glomerata), Chueen Arme’s lace (Daucus carots), automn olive (Elacagnus
umbellata), St. Johns wort (Hypenicum perforatum), white sweet clover (Melidofus alba), and reed
canary grass (Phaleris aurundinacea). The list of target MINIS would be expanded in the areas of
Kamer blue butterfly habitat creation or restoration. The matrix summarizing equipment

In additiom, areas that are seeded or plamted with native nectar speces will need to be
monitored for the presemce of NNIS for 3 to 5 years following the seeding or planting. It is
expected that hand pulling of weeds in seed plots would effectively eliminate INIVIS problems
in mative sead beds in most cases as long as hand-pulling occurs prior to seed dispersal by the
mvasive plant spedes. In cases of seeding failure, stands may need to be retreated and reseeded
to eliminate creation of a stand dominated by NIIS species.

Threatened i Forester Sensitive Plant i

Field surveys were conducted in the SER. project area during the 2006 through 2010 field
segeons. During these surveys, no Federally Threatened or Endangered plant species were
found. It is not expected that any ooour within the Project Area.

Fegional Forester Sensitive Species (RF55) are species listed by the Fegional Forester that have a
national or state ranking of 1-3, have potential habitat or populations on the Forest, and are
shown by Risk Evalnation to be at risk. EF55 found within the Project Area inclnded Alleghany



plum (Prunus alleghamiensis var. damisu), purple millweed (Asdemas purpurea), and Hill's thistle
{(Cirsium hulls). Table 311 identifies those locations where EF55 were found in the Project Area
during field surveys.

Table 3.11: Regional Forester Sensitive Species ldentified in the Project Area

Regional Forester Comipartment Stand(s)

Sensitive Plant Species

Alleghany Plum 414 35, 41, 43, 44, 46, 50, 60

{var. dawizil) 416 5, 13, 42, 44, 50, 54, 55
418 G5, B2, 82, 117, 120, 130
422 &, 17,18
458 17, 18, 21

Hill's Thistle 414 41,43, 44, 46, 50, 58, &0
416 7, 8,8, 13, 32, 38, 44, 50, 52, 53, 55
438 4, 10, 42
458 25,41, 45

Purple Milkweed 438 24,63

Several other rare plants or species of concern have been found during other periods of
observation within or close to the Project Area (MINFI database 2010). These species include:
black-fruited spike-rush (Elsocharis melanocarpa, State Special Concern), prairie smoke ((zeum
triflorum - State Threatemed, FF55), bastard penmyroyal (Trnchostema dichofomum, State
Threatened, FF55), false permyroyal (Trndhostema brachiatum, State Threatened, FF55), bald-rush
(Rynchospora sorpmdes, State Threatened, FP55), dwarf bulmush (Hemicarpha ssicrantha, State
Special Concem, FF55), purple spike mush (Eleocharis atropurpurea - State Endangered, EF55),
Tall Beak-rash (Rhynchospora macrostachya, State Special Concemn), Whorled Mountain mint
(Pycanthemum verfictllatum, State Special Concern, EF55), tall green milkweed (Asclepias hurfella,
State Threatened), umbrella grass (Fuirena pumala — State Threatemed, FP55), Wahoo (Enonymus
atropurpurea — State Special Concemn), prairie dropseed (Sporobolus heterolepis, State Special
Concern, EF55), tall nut mash (Sclena triglomerata, State Special Concern, FP55), and Vasey's
rush (Juncus vaseys, State Threatened, RF55).

In additiom to sensitive plants which have been found within or close to the Project Area, there
are also habitats present that have the potential to support other semsitive species. Table 312
lists plant RF55 for the HMMNF and indicates whether habitat{s) exdst in the Project Area for that
spedes.

Table 2.12: Habitat Determinations within the Project Area for Regional Forester Sensilive Species

Scientific Mame | Common Name Habitat Code*
Agosens glauca | pale agoseris Prairies and jack pine/savannas with

_ calcareous gravelly subsoils 123
Ahtiana yellow ribbon MNear bogs or water in old-growth foresis on
AUrEECens lichen cedar, pine, or occasionally hardwoods. 1.3
Amerarchiz smeall rownd- MNorthemn boreal forests, bogs, cedar swamps,
rofundifoliz leaved orchid MDars 23
Arahiz Miszouwri rock Oak or pine savannas/bamens; also found in
MissOUensis CIess wet, alkaline habitats Y




Scientific Name | Common Name Habitat Code*
var. desmii
Ammoracia lake cress Cuiet water or muddy shores, rivers, and
lacusina lakes, especially in cold spring-fed water 2.3
Asclepias purple milkweed | Oakfpine bamrens, praines, shrub thickets,
DUNDLIE SCESs roadsides ¥
Asfer zenceus Westemn silvery Prairies, dry banks, and fields
aster Y
Asfragalusz Canadian Diry prairies, moist shores, river banks,
canadensia muilkvetch marshy ground, other cpen or partially
shaded ground Y
Batrychium Oneida grape Moist, shady, acidic woods and swamps;
oneidenss fam hardwoods; canopy openings and treefall
gaps 2
Baotrychium temate grape Open fields, secondary forests
| ruguiosum femn Y
Bouwfelous side-pats grama Clak barrens, dry grassy openings
curtipendula Y
Carex lupiliformis | false hop sedge Swaales, marshes, swamps, floodplain forests,
woodland depressions b
Carex Schweinitz's Shaded streambanks
echweiniizii sedge T
Casfanea American Dy to mesic ocak-hickory forests
denfafe chesinut Y
Ceirsivmm Rl Hill's thistle Dak/pine barmens, praires, grassy openings Y
Cladaonia yellow tomgue Soil and soil-covered recks in open woods,
robbingil cladonia roadsides, and fields 1
Cynoglossum Northem wild Mixed forests, edges, ocpenings
virnginianum var. comifrey
bareaile L
Cyprnpeditm ram’s head lady- | Cedar swamps and lowland conifers in
anefinum slipper south/central Michigan 2.3
Dalibarda repens | false-viclet Moist, acid duff within mature pine stands;
uwsually im undisturbed mesiciwet soils under
full camopy 23
Diryopfenz Goldie's wood Dense moist woods, especially ravines, limey
| goldiana femn seeps, of edges of swamps 2.3
Eleochans purple spike nush | Coastal plaim marshes, moist acid sands
Sfropurpures 2.3
Eleochans Engelmann's Wet depressions, coastal plain marshes
engeimanii spike rush 2.3
Eleochans three-ribbed Coastal plaim marshes, moist acid sands
fricosiata spike rush 2.3
Eupatorium uplamnd bonesst Cak barrens, cak stands
sessiiiodum Y
Fesfuca rough fescue Jack pine bamens, dry northem forest, often
scabrela associated with calcareous, gravelly subsoils 1
Furirena umbrella-grass Coastal plaim marshes, moist acid sands
SQUAIToEa 2.3
Geum friforam prairie smoke Oak woodland bluffs, sandy prairie, thin soil
owver limestone i
Heferodermmia orange-tinted On hardwoods; old-growth indicabor
ohecurafa fringe lichen 23




Scientific Name | Common Name Habitat Code*
Huperzia selaga | Morthem firmoss | Lakeshore swales, conifer swamips, rocky
shorelines and outcrops, open dunes,
calcareous seeps 2.3
Hypernicum Orange grass or Sandy acid wet or dry soils, at edges of damp
genfianoides Gentian leawed wet prainies, open habitats
St John's-wort 2.3
Juglans cinereg buttermut Flocdplains, hardwood stands, homesteads,
swamp forests Y
Juncus small-headed Moist'wet meadows and shores on mineral or
brachycarpus rushi organic soils 23
Juncus vasep Vasey's rush Moist'wet meadows and shores on mineral or
organic soils 23
Kufnia false boneset Cry, open areas, praifes
eupaionoides Y
Lechea pulchells | Leggett's Prairies, undisturbed openings
pinwesad Y
Linum zulcaium furmowed flax Dy, open sandy soils and praire remnants Y
Lipariz lilifalia liby-leaved Subimigated sands under conifers or
bwayblade hardwoods, wet shrubby thickets 2.3
Liphocarpha chararf bulrush Exposed wet/moist sands associated with
micrantha coasial plain marshes, lakeshores 2.3
Lycopadiella Morthem Lake plain prairies, interdunal wetlands, wet
subappresssa appressed club- open ground (disturbance) 23
Moss
Malaxiz white adder's- Sphagnum bogs, moist hardwoodsicedar
brachypoda mouth siream banks 2.3
Mertensia Wirginia bluebells | Wooded floodplains
werginica 23
Crobanche Fasicled broom- | Dunes and dryfwet interdunal areas
fasiculata rape 2.3
Fanax American Mature hardwoods mixed aspenhardwoocds
quinguefolins ginseng with rich =soil 23
Paoa paludigens bog blue grass Bogs, acidic swamps 23
Palygala cruciafa | crossleaved Intermittent wetlands coastal plain marsh,
muilkwoirt exposed water tables 23
Patamogeton waterthread Ponds and marshes
bicupuiatus pondweed 2.3
Prurus Allzghany plum Openings, old fields, praires, roadsides
alleghaniensziz
var. dawisil Y
Psilocarya bald-rush Mary bogs, grassy swales, coastal plain
ECiTpoides marshes 2.3
Plerospora pine-drops Fine stands, hardwood stands
andromedes Y
Pycnanthemum hiairy mountain- Undisturbed upland oak, old fields, openings,
piloEum mint roadsides Y
Fyonanthemum whorled Sand shorelines, coastal plaim marsh,
verficillaturm mouniain mink exposed water tables 2.3
Rhexia virginica meadow-beauty Intermittent wetlands, coastal plain marshes
and coastal plain marsh complexes 23




Scientific Name | Common Name Habitat Code*
Scirpus halli Hall's bulrush Sandy lakeshores, coastal plain marshes 2.3
Scirpus formeyi Taomey's bulmsh Muddy or sandy lakeshores, peaty or mucky
edges of marshes 2.3

Sclena paucifiora | few-flowered nut- | Coastal plaim marshes, moist acid sands

rush 2.3
Sclernia tall nut-rush Wet prairies, coastal plain marshes
trniglomeraia 23
Sigyrinchium Atlantic blue- Cioastal plaim marshes, moist sandy shores,
aflanficum eyed grass wet praines 2.3
Sporobolus prairie dropseed | Calcareous fens, praine wetlands
heterolepiz 2.3
Taxum Canadian yew Rich, often swampy woods; dunes
Canadensis 23
Trichosfema false pennyroyal | Calcareous soils, old fields, openings, dry
brachiafum prairies, roadsides, rights-of-way,

occasionally disturbed sites Y

Trchosfema forked bluecurls Oid fields, open habitat in oak/pine barrens,
dichofomum or bastard prairies, apenings

pennyroyal ¥
Triplasiz purple sandgrass | Sandy openings
pUrpLTES Y
Viala Mew England Gravelly and sandy shores, mesic sand
novasangize violet prairies, rock crevices along waterways 2.3

* Code: The species was fof included in this assessment becanse:

1. The species has not been documented fo occur on tie Manister National Forest,
2. The species i5 found in habikals) unlie those found in the proposed Project Area,

3. The species was not found during ficld suroeys of the proposed Project Area and/or there are no known
records of the species in the Project Area,
¥ (Yes): The Species was tncluded in e assessment either because the species was found during field suroeys; a
past record has indiceted the species presence in the Project Area; or the halitat for the species exists within e
Project Area.

{46} Azea of Analysis

The area of analysis for the direct and indirect effects on the herbaceous vegetation is the
MNatiomal Forest System lands where treatments would ocour, and adjacent Mational Forest and
private lands within % mile of treatment sites. This area represemts a reasonable distance for
plant seed dispersal. The area of analysis for the commlative effects is the southern and middle
portions of the lower penimsula of Michizan This area has been identified due to the similarities
across this region relative to growing conditions, plant species composition, and the impacts
related to human activities.



i3.4c) Direct and Inditect Effects

Effects om Savanna and KBB Plant Spedes

Timber Harvesting: Under Alternative 1, no timber harvesting would ocour. Disturbance wonld
be limited to that of natural origins such as wildfire or wind throw. Qak stands would continme
to mature and areas of more open lands would continme to fill in with woody vegetation. As
aspen stands continne to age and decline, other woody species would begin to replace aspen as
the dominant cover type. For savanna species that are light dependant, continned maturing of
forested lands would likely result in declining savanma nectar plant species.

Under Alternatives 2 and 3, timber harvesting would occur in the form of pine thinming, scotch
pine removal, cak/pine cuts for savanna restoration (discussed in the next sectiom), and
ocak/aspen clearcutting. Savannma and KBE nectar plant spedes require gemerally open
conditions. While the canopy would decrease in the short-term following timber harvest, open
conditions would not persist for any real net increase In savanma/nectar plant habitat
availability without continued management efforts such as presaibed bums to maintain
opermess. In some forested stands, however, KBB nectar plants are cuorently presemt and
would be expected to increase im the short-term with an increase in canopy openings. In
addition, some KBE nectar plants are also non-native plants with an early-successional picneer
strategy. It is likely that these species (such as hoary alyssum, the hawloweeds, spotted
Imapweed, and 5t. Johmswort) would become established in the newly opened areas. Studies
suggest that openings or comidors within forested stands can support Kamer blne butterflies if
lupine and other nectar species are present (Eleintjes, et al. 2003). In areas already populated by
EBB, an increase in hupine and nectar plant presence in a heterogensous habitat setting wounld
provide a close prosxdmity of shade plus lupine f nectar.

Savanna Restoration Under Alternative 1, no treatment would oocur. The only disturbance
occorring would be that of natural origin such as wildfire or wind throw. Plant succession
would continue to progress, woody vegetation would continue to dominate the landscape in
forested areas, and would contimue to encroach upon, and expand within, openings.
Biodiversity of fire-dependant savarma herbaceons plants would continue to decrease in semi-
open canopy oak forest, as more competitive spedes (such as Pennsylvamia sedge) would
confinue o increase.

Under Alternatives 2 and 3, treatment activities would occur to reduce woody vegetation and
encourage the presence and abundance of savanna and KBE nectar plants. Altematives 2 and 3
would promote an adaptive management approach to savanna restoration, with each potential
treatment action having the results monitored prior to implementation of another treatment
action. In some cases, ome or two initial treatments counld potentially be sufficient to meet
objectives, without additional types of treatment being implemented.

Herbicide use may be used to redwoce resprouting of cut woody vegetation. There would be
some negative effects on savamma/nectar plants if any herbicdde came into contact with
adjacent, non-target vegetation. Efforts would be made to minimize this rsk. There would also
be the potential for spot and stip application of herbicide to also injure or kil adjacent or
nearby non-target plants. Biologist/botanist identification of herbicide spray locations in the



savanna treatment units would minimize the effects of herbicides on savamma/nectar species
whose presence is determined to be of importance to meeting the project objectives. There
would also be potential effects associated with the use of triclopyr and imazapyr. Triclopyr can
affect non-target plants due to some accummlation in the soil and the related plant uptake
through the roots (Mewtom, et al. 1990). Imazapyr may cause damage to nearby non-target
plants due to the release of imazapyr from the roots of treated target plants (T, et al. 2004).

Prescribed buming is a preferred method of treatment for savanma restoratiom, as it mimics
natural wildfire conditions that were instrumental in maintaiming pre-settlement savanma
conditions. Prescribed buming, depending upon timing and fire intensity, would resnlt in a
reduction of woody plants, release mutrients for herbaceous plant growth, decease the
presence abundance of non-fire adapted plant species, increase soil exposure to solar warming
to favor warm season grass growth, and open up the ground layer for the seed permination of
savanna species. Owverall, there would be a positive response for nectar savanna plants, though
vegetative monitoring would be essential to prevent unacceptable increases in the abundance of
bracken fern or Penmsylvania sedge that may occur as a result of prescribed burning activities.

Soil scarification would cocur following fire or due to mechanical scarification treatments. These
would promote the establishment and growth of spedies present in the exdsting seedbank, and
would favor opportunistic species. MNegative effects would ocour for savanna plant commumity
composition when MNMI5 species are stimulated by scarification. However, many NMI5 species
are also mectar sources for KBB, so the negative aspect of invasiveness would be relative to the
balance of plant species composition, long-term consequences for plant commumity composition
due to invasive plant competition, and the role in providing nectar to insects. Positive effects
would occur for native species which are stimumlated by the soil exposure, such as lupine and
Hill's thistle. Scarification by fire wounld benefit those species adapted to a fire-dependant
ecosystem and would encourage an increase in more conservative savanna species such as June
grass, lupine, birds-foot violet, and others.

Mechanical scarification would not supress non-fire adapted species or encourage savanna fire-
dependant plants. It would result in a change in plant composition dependant apon successful
herbicide application and the subsequent planting/seeding of native spedies. It would provide a
positive benefit in sitnations where Pennsylvania sedge forms a monotypic mat that precludes
the presence of most other plant species. Scarification to break up the root mass of the sedge,
followed by herbicide application and subsequent planting of natives would help improve
stand biodiversity and increase the presence/abundance of savanma/nectar species. Mechanical
scarification in areas that already have a good nectar seedbank would potentially emcourage
imvasive plants and may ldll off seed sources of more conservative nectar or savanma species, or
species that are not commercially available for re-planting, thus moving the stand away from
target goals of a diverse herbaceous layer with a variety of nectar spedies.

The planting of plugs or seeding of native plants to serve as innornlum for the remainder of the
stand would result in an increase in either the number of savanma or nectar species present or
an increase in the abundance of spedes already present at lower densities. This would provide
a positive effect of recruiting additional savanna/mectar species where the species is currently
not present. An increase in abundance of spedes already present would primarily be of benefit
for meeting wildlife objectives. To avoid a negative impact on existing nectar species in the



stand, plogs would need to be placed outside of areas which already have good nectar species

Preczance.

Under Altematives 2 and 3 southermn Michigan genotype seed source plant material would be
nsed to the extent market availability and funding allow. Studies suggest that genetic variability
is such that, for some spedes, regiomal variations may affect successful food support for
greater insect species richmess (Cratsinger, et. al. 2006). Restoration using non-local seed could
result in genotypes that persist for a long period of time (Gustafson, et al. 2003), affecting
growth form, phenology and competiion between local and non-local gemotypes, and
nltimately, pollinator insect sopport Other recent studies are also highlishting the
consequences of habitat fragmentation that results in genetic erosion and loss of genetic
diversity that allows plant populations to maintain a mmtation-drift balance and be able to
better adapt to changing envrironmental conditions (Homnay and Jacquemym 2006).

Increased open lands favoring herbaceous vegetation would likely result in an increase in deer
browse. Herbivory has a noted effect om reduced nectar presence in the Project Area. The
added density of cut woody stems from canopy opening treatment would also likely add to the
presence of rabbit and small mammal habitat which would result in additional herbivory
pressure on savanma nectar species unless brush/woody debris piles are removed from the
Project Area or are chipped. Increased levels of deer prazing would reduce native plant richness
while increasing the presence of exotic invasive plants (Seabloom, et. al. 2009). Herbivory effects
on native plantings would be reduced in areas where protective fencing is used. Fencing areas
wonld allow for the enhanced development of nectaring flowers and the dispersal of seeds into

NINIS Treatments: Unider Alternative 1, no mechanical or chemical treatment of NINIS would
oocur as a direct result of this project. The treatment of high-priority species would still be
allowed as part of the HMMNF Non-MNative Invasive Program (NINIP). NIMNIP treatments would
be fornsed primarily on those species that are not yet well-established on the Forest, are located
in sensitive areas, or that provide an increased or unigue threat. Under this altermative, ININIS
would continme to expand in the areas where populations currently esdst; especially those areas
that are disturbed or adjacent to openings. This would further reduce habitat for native savanna
and KBB nectar plant spedies.

Under Altermnatives 2 and 3, autoonm olive, leafy amd cypress spurge, nmon-native bush
honeysuckle, Japanese barberry, Scots pine, multiflora rose, Canada thistle, and garlic mmstard
would be treated with herbicide to reduce population levels in selected stands. Leafy and
cypress spurges, Japanese barberry, nmltiflora rose and non-native bush honeysuckles wonld
be treated in all areas where other treatment activities are proposed. The elimination of these
spedes from these areas would provide an increase in the amount of habitat available for the
establishment of native savarma/nectar species. Canada thistle would only be treated in stands
desipnated for savamnma restoration where thistle presemce is a deterrent to successful
restoration. Antumn olive would be treated in stands which are to be managed to maintain
open conditions for savanna /nectar plant species. This treatment would promote the desired
open conditions and would prevent soil chemistry changes (nitrogen fixation) associated with



autumn olive which can alter the habitat suitability of other native species that are adapted to
open conditions.

Under Alternatives 2 and 3, additional NINI5 treatment would occur in the areas being managed
to promote nectar plant species and increasing KBB habitat. Herbaceous ININIS species that are
considered a threat to KBB nectar plant establishment and persistence would be treated with
herbicide. Additional treatments would also forus on areas where NMIS species are cumrently
present along trails and roads, as these areas sexwve as sources of potential spread imto the
imterior of adjacent stands. Focusing treatments in these areas would reduce the risk of MNINIS
spreading into new areas and negatively impacting present or established nectar plant species.

Allelopathic ININIS species (such as spotted Imapweed) would be targeted where they are
present in the mterior of the stand. In most cases, it would be possible to limit the spray
activities to a handheld sprayer or a wick application for single stem or small dump
application. In areas of greater infestation, strip application of herbicides would occur. In these
areas all plants within the strip would be killed, including some desirable savanma/nectar
spedes. The negative effects of applying herbicides to desirable savanma fmectar species would
be short-term for species that are able to be reseeded into the affected strips. Some savanma
species are not easily re-established or are not commercially available. It is possible that there
would be some negative effect of reducing the presence of some savanna species due to
herbicide application, particalarly in the areas receiving strip application. This effect would be
mitigated by marking and excluding or providing protective covering to more comservative

. Becre and OPV Damage: Under Altermative 1, no changes would ocour to
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the Motor Vehicle Use-Map (2009). Roadways would continue to function as a vector for NINIS
mtroduction and as a seed dispersal cormfidor.

The closing of roads inder Alternatives 2 and 3 would reduoce this vector. As a result, these
alternatives would benefit savanma plant species since less native habitat would be lost to
mwvasive plants. There would probably still be some NIMNIS movement along closed roadways for
those plants already established along road comridors. Since the closed roads would not be
obliterated, there would be no gain in habitat for sensitive species.

Area (WESNA), horseback riding is a popular recreational activity. Under Altemative 1, no
changes would cocur in horse-related recreational activities. Field surveys within the Project
Area indicate that horse nse is affecting plant habitat throngh: erosion of soils in sensitive areas,
destruction of vegetative layers in areas frequented by horse camps, and the opening of the soil
layer to INIVNIS establishment. Continued herse use in this area would promote the continmance
of new introductons of additional weed, as horses have been dorumented as retaining seed
from feed for 4-10 days and elimmating seed into new areas (Wells and Lanenroth 2007;
Pickering, and Mount 2010). Horse presence can also cause possible emhancement of growth of
non-desirable plant spedes due to soil chemistry changes from manuore loading (Westendorf
2009). Savarma nectar species are particularly noted for their ability to thrive or at least exdst in
nitrogen poor soils. A number of important savanna nectar spedes have a nittogen fisxdng ability



within their root system that gives them a competitive advantage for exdsting in poor soils. As
manure, or fertilizer is added to the soil, that competitive advantage would be lost to other
species.

Under Altemnative 2, horses would be confined to a designated trail within the WESIMNA. As a
result, the impacts of horses in this area wonld be much reduced (compared to dispersed horse
rding in Alternative 1) as the impacts related to horses are generally the highest in previously
mntracked areas and lowest on constructed and maintained trails (Landsberg, et. al. 2001). Much
of the proposed trail would occur in forested stands. While some impacts may occur from the
imtroduction of weed species by horses or their riders, studies suggest that weed introduction in
forested horse trail locations are limited (Campbell and Gibson 2001). Due to the concem
regarding weed spread due to horses, however, periodic inspectiomns would be made to

Under Alternative 2 horse camps would also be permitted in 11 designated locations within the
Project Area. In these areas, manure would have to be removed by visitors when they leave the
site. At these designated sites, anticipated effects would include an increase in the trampling of
vegetation, added browse of herbaceous and some woody plants, added nitrogen loaded
hotspots to the soil, and enhanced likelihood of introduction of invasive plants into the natural
plant commuumity. These 11 areas would represent a loss of potential habitat for savanna species.
Again, similar to the desipnated trail, periodic inspections would enhance early detectiom of
imvasive plant introductions allowing for control before populations become well established to
prevent designated camping areas from becoming MINIS sources.

Under Altemative 3, no horses would be allowed within the WRSMNA. Cumrently used horse
camp locations would be restored to natural vegetation conditions. The risk of horse trampling
of savamna plants, compacton or erosion of soil, increased nitrogen loading and nitrogen
hotspots, transfer of invasive plant materials and browse of natural vegetation would not cocur
in the White Fiver area. While this activity would not be preclnded in the Otto portion of the
project area, horse-based recreation is an imfrequent activity and would be expected to have
negligible effects in this portion of the Project Area This alternative would have the least impact
of the three alternatives for herbaceons savanna spedes.

Off-road recreational vehicle use on the Forest is expected to oocur on managed trails, howewer,
illegal nsage oornrs on Mational Forest System lands and results in the destruction of plants and
increases ercsion damage to plant habitat An example of such damage ocours im the
northwestern portion of the WESINA portion of the Project Area. In this area, there is a large
blowout of sand which was created due to the loss of vegetation om sandy hills following ORV
nse. While restoration has been implemented by the Forest and the response has been good,
there are still portions that remain unvegetated due to the diffinlties associated with restoring
vegetation in disturbed sand. The increase in the amount of open lands under Alternatives 2
and 3 would increase the area of land that would be attractive to this type of illegal nsage.
Increased enforcement would be necessary to improve early detection and remedial response to
such activities occurring in the area.

In addition to horseback riding, there is seasomal recreational use thronghout the Project Area
associated with hunting, dispersed camping, and fishing. Some recreational users have cansed



vegetation impact areas by parking or camping on thin, poor, sandy soils, where native
vegetation is easily eliminated amd INIMNIS can become easily established. While some of this

impact occars on the edges of forested stands, if the proposed forested areas in Altematives 2
and 3 are converted to more open lands, there is a greater potential for this impact to cocar in
to prevent such effects. Implementing the closure of Forest Service roads would reduce wehicle
access to existing or newly created open areas. The creation of 11 desipnated camping locations
along County roads in Altermatives 2 and 3 would encourage fornsed areas of impact in
contrast to scattered areas of impacts throughout the Project Area.

Effects on Non-Mative Invasive Plant Spedes

Timber Harvesting: Under Altermative 1, no timber treatment would occor. Some new
imfestations of honeysuckle and autummn olive would most likely occur in openings within
wooded stands or at stand edges due to seed dispersal by wildlife or other vectors. Lack of soil
disturbances typically associated with timber harvesting activities would limit the opening of
the soil to new infestations in the interior of the stands. Continued canopy closure would hmit
the growth and spread of shade-intolerant invasive species such as amtumn olive. Leafy and
cypress spurges would continue to spread in forested and non-forested stands as opportunities
ooour for dispersal from current population locations.

Under Altermatives 2 and 3, timber harvest activities would result in soil disturbances
conducive to MNINIS establishment and population expansion. Equipment cleaning under these
two altermatives would reduce the spread of NINIS related to the proposed wvegetative
treatments.

Savanna Eestoration: Under Altermnative 1, no treatments would occor. NINIS species, such as
autumn olive, cypress and leafy spurges, and honeysuckle, would increase in open areas,
reducing the amount of habitat available for native herbaceous spedes. NINI5 species would
likely spread to additional locations within the Project Area

Under Altermatives 2 and 3, varied treatments for savanna restoration would ocour using an
adaptive management approach. After each treatment actiom, analysis would be made of
resulting conditions to determine if or what type of additional treatments would be needed to
provide a sufficient amount of quality habitat for the KBB. These treatments would affect NINIS
levels. Timber removal by would result in secil disturbance that would be conducive to MNINIS
permination. Handcatting would have minimal effect on the NINIS spedies.

All of the prescribed buming proposed in this project would be used to help reduce invasive
plants and encourage the growth of native herbaceous species that are characteristic of healthy
ecosystems. Many inwvasive plants begin growth early in the spring, prior to native plants. This
would make prescribed buming during the spring season effective for reducing many invasive
species. Fire is most effective over time, gradually increasing the nombers of spedes that
naturally ooour in ecosystems, while reducing non-native and native invasive species until a
natural balance is achieved (Chicago Wildemess 2003). The precise timing of buming can
reduce specific NINIS species. For example, barming in late April to mid-May can greatly reduce
spotted Jmapweed seedling survival (MacDonald 2007). Prescribed bums would result in an



increase in INIMIS species in sitnations where soil scarification occurs and weed seed sources are
nearby. Prescribed burms would also result in an increase in some NI species such as antunm
olive and leafy spurge due to a growth stimulation response to fire distorbance, unless cutting
or bumning of resprouts is done annually for up to 3 years. Plow lines constructed for fire comtrol
would result in soil exposure which would be conducive to NINIS germination. Immediate re-
seeding of plow lines would help reduce this risk.

Seeding treatments would likely result in increases in NINIS presence in the disturbed soil in
situations where weather conditions and/or timing of seed planting did not result in complete
establishment of native plant spedes. This would be minimized, howewver, by limiting herbicide
applications and seeding to appropriate weather and seasonal conditions, and by 3-3 years of
subsequent weeding of new seedbeds.

NIIS Treatments: Under Altermative 1, no treatment would ooccur. MMNIS species would
continue to expand in population size, especially in areas adjacent to roadways and other areas
of disturbance. INew infestatioms of MMNIS would likely oocur. The diversity of native plants in
the Project Area would decline as ININIS plants alter or replace native plants, and alter natural
ecosystems (Westbrooks, 1998). Eventually, the population of an individual species would reach
a lewel at which it would no lomger be as feasible to eliminate it from the Project Area Lack of
prescribed fire would allow for the continued domination of more competitive species, as those
spedes which are fire-dependant begin or comtinue to drop out of the habitat.

Under Altermatives 2 and 3, autmmn olive, leafy and cypress spurges, non-native bush
honeysuckle, Japanese barberry, garlic nmstard, mmltiflora rose, and Canada thistle would be
treated with herbicide to reduce population levels in selected stands. Leafy and cypress spurges
would be treated in all treatment stands, in an effort to remowve these species unless KBED
monitoring indicates butterfly presence and herbicide is not approved for treatment This
wonld assist in restoring native plant habitat and minimizing the loss of native habitat doe to
imvasive spurge population expansion. There would stll be the possibility of the spedes
proliferating in other portions of the Project Area that were not evaluated for treatment. There
would also be a possibility of these species becoming reintroduced into the treatment stands at
a foture date due to nearby NMIS population sources. Autummn olive would be treated in stands
which are to be managed for open conditions. This would prevent the scil chemistry changes
(nitrogen fixation) which alters habitat conditions for native plant species. Japanese barberry,
honeysuckle, multi-flora rose and garlic mmstard are considered to be high-priority species for
the Forest. Attempts would be made to mechanically or chemically eradicate these species
where found. This would preserve future savanna habitat from invasive impacts. Canada thistle
would be treated where determined to be cansing a risk to the establishment or maintenance of
savanna habitat.

Additional ININIS treatments would oocur in stands being managed for nectar plant spedes to
imcrease Kamer blue butterfly habitat Herbaceous NMNIS considered a threat to the
establishment or persistence of native nectar plants would receive herbicide application
Currently, infestations ocour mainly along the existing roads and trails. Foousing treatment
activities in these areas first, would hmit the potential of these species spreading into the
imterior of sumounding stands.



Species that demonstrate allelopathic characteristics (ie. spotted lmapweed) would be targeted
for population suppression in the interior of selected stands. While in most cases application
would occur to single stems, there are a few locations that would warrant the strip application
of herbicddes. This would be followed by native seeding or planting. In areas of stop
application, all of the plants within the strip would be killed. There would be a possibility of an
imcrease in MNINIS presence if the re-seeding of native plant spedes results in less than 100%
cover during revegetation and/or if the seedbank contains viable NINIS seeds. This would be
minimized by the weeding of all seedbeds for 2-5 years following seeding Owerall, the
treatments for Alternatives 2 and 3 would result in a reduction of MIMNIS in Project Area
OpenImegs.

Transportation, Fecreation, ORV Damage: Under Altemative 1, no changes would occur to the
current transportation system and the management of this system would be consistent with the
Motor Vehicle Use Map (2009). Roadways would contimue to function as a vector for NINIS
imtroduction and as a seed dispersal corridor. The existing Forest Service road system would
remain in place, and the threat of new introductions, and spread of existing NINIS would be
sustained or increase with travel and visitor nse. NIMNIS would likely germinate in soils exposed
by OFV use. The consequence would be a reduction of habitat for native vegetation and those
spedies that rely npon specific native plant spedes such as the Kamer blue butterfly.

Under Altematives 2 and 3, road closures would occur which would reduce the spread of ININIS
through road maintenance activities such as plowing and grading, and would reduce the
amount of vehicle disturbance that creates suitable conditions for the germination of INIMIS. It
would be expected that some spread of NINIS would stll occur from populations already
established along road corridors.

Under Alternative 2, horse use on National Forest System lands within the WESMNA would be
limited to a desipnated trail, 11 camping sites, and two parling areas. There would be no
limitations on this use on lands not under the jurisdiction of the Forest Service or in areas
outside of the WRSNA. Under Altermative 3, no horse use would be permitted within the
WESIHNA portion of this Project Area. The effects of these actions om MMNIS (as well as the effects
on MNINIS related to illegal ORV use) have already been discussed.

Effects on Threatened Fegi Forester Sensitive Plant i

Project analysis for TES plant species is found in the Biological Evaluation (Project Record). MNo
federally threatened or endangered plant species are found in the Project Area. Three sensitive
spedes (FF55) were found in the areas proposed for treatment. These include: Alleghany plom,
purple milloweed and Hill's thistle. The determination of the effects from this project on these
spedes is summarized in Table 3.13.



Table 2.13: Determination Table by Habitat Type for Regional Forester Sensitive Plant Species

Habitat Alternative 1 Alternative 2 Alternative 3
Cak Woodland MINT® MINT MINT
Early Successional Mo Effect MINT MINT
Forested (Aspen)
Conifer Forested Hao Effect MINT MINT
Dry-mesic Openings MINT MINT MINT
Sireambanks MINT MINT Beneficial Effect

IMINT = May Impact, Not Likely To Trend. This determination can refer fo positive or negative impacts, noting
simply that there will be gffects fo the species or halitat, but none that would Iikely cause g frend towards threatened
or endangered species Msting or a loss of viability.

The determinations of project effects for sensitive species found in the areas proposed for
treatment are summarized below in the Determination Table for Plant FFSS (Table 3.14).

Table 3.14: Determination Table for Regional Forester Sensitive Plants found in the Project Area

RF55 Alternative 1 Alternative 2 Alternative 3
Alleghany Plum MINT? MINT MINT
Hill's Thistle MINT Beneficial Effect Beneficial Effect
Purple Milkweed MINT Beneficial Effect Beneficial Effect

IMINT = Mgy Impact, Not Likely To Trend. This determinagtion can refer &0 positive or negalive impacts, nosng
simply that fhere will be gffects fo the species or halibat, buf nove thad wonld Iikely cause @ trend towands threakened
oF endangered species Heting or @ loss of vickility.

2ad) Cummlative Effects

Within the Project Area, there are three on-going vegetative treatment projects that were
authorized through previous NEPA analysis. These are discussed above in the Woody
Vegetation Section and include:

1. Approxdmately 30 acres in Greenwood Township that is being comverted from red pine
to an upland opening with teatments of timber harvest, prescribed buming, and
seeding and planting to restore herbaceous savarma plant ecosystem;

2. Approcdmately 78 acres in Greemwood Township which have been converted from red
pine and oak to npland openings to evalnate the effects of varying combinations of
mechanical and prescribed bum treatments and to determine the best methods for
retuming pine and oak forest habitat to an herbaceous dominated savanna system; and

3. Approsdimately 346 acres in other npland opening sites within the Project Area wheze
encroaching woody vegetatom will be remowed to restore the areas to open conditions.

Within these treatment areas, woody vegetation will be reduced to an average of 3-20% canopy
cover for overstory and 10-25% for understory saplings and shrobs. A suite of nectar producing
herbaceous savanna species will be established by seeding or planting in areas where a natural
flushing response of such spedes from the seedbank in the soil does not occur. Project activities
are expected to ocoour over as long as a ten year period to re-establish a savanna condition. The
efferts of these projects will be a renewal of the savanna conditions that favor populations of the



ones generated from the current proposed project under Altematives 2 and 3. Should
Alternative 1 be selected for this proposed project, then the above treatments would allow for a
limited remnant of savanna habitat to be mamtained, enhanced, or slightly expanded.

Chatside of the above-noted treatments, cak savanmas would continue the state-wide trend of
loss due to encroachment by and succession of woody vegetation, and invasive plant savanna
habitat quality deterioration (MMFI 2009). Lack of fire, and other management tools to remew
savanna habitat would result in a comtinuing trend of loss of habitat for FF35 savanna species,
both on the Forest and within the historical savarma habitats of the southermn to mdd-lower

Michigan peninsula.

Efforts are being made to restore savanma in other portions of the State as well. The Forest has
imitiated savarma restoration in the M37 Project Area and in portions of the Mast Lake Project
Area, both in Newaygo County. The Forest also undertook an experimental restoration of pine
plantation to dry sand prairie habitat in the Newaygo Experimental Forest. That project has not
continued to completion at this point in time, as encroachment of red pine and other factors are
contributing to delay in successfully attaining a restoration in the area. Some restoration on
non-Forest lands is also cocuring through support from The Mature Conservancy.

An increase in development on private lands is expected in the future. Such population growth
wonld likely increase the number of residences within the cuommlative impact area. This wonld
Increased land development on private lands would ceate additional problems for rare plants
by creating more isolated populations and reducing genetic exchange needed for healthy

Herbivory is kmown to effect savanma or prairie herbaceous species. Small mammals have been
shown to negatively affect forb spedes (Martinez-Garza, et. al. 2003) through grazing and
through seed predation (Bricker, st. al. 2010). Deer browse is also a major factor (Anderson, et.
al 2007) affecting forb spedes. Management to create more savanna is likely to increase effects
of herbivory on savanna and sensitive plants in the Project Area and in nearby private lands.

Major highway corddors close to the Project Area will continme to bring visitors and wehicles
imto this area and promote the spread of ININIS. The Forest Service will comtinue to monitor and
treat Mational Forest System lands adjacent to the Project Area to imhibit the spread of those
NMIS of concern; however, because of the recreational use, new imvasive spedes introductions
are likely. Residential road construction, development, and equestrian use will create additional
wvectors for NINIS plants’ dispersal alomg the network of county primary, secondary, and Forest
Service roads.

Fecreation and associated wehicle use will provide the disturbance necessary for the
proliferation of the NMIS plants by generating soil distorbance and providing for the dispersal
of seeds. The seeds and plant material are transported as vehicles move from one area to
another, within and ountside the Project Area. Forest and County roads open to motor vehicle
use will provide locations for imvasive plant species populations to increase, expand, and move
nto areas not currently infested.



All INNI5 plants identified in the smxveys of the Project Area are likely to spread and occupy
more of the land base in the future, although at differing rates of spread. The Forest Service is
forming partnerships with other agendes and landowmners whose property serves as a source of
non-native invasive plant species (Michigan Stewardship MNetwork). Cooperative efforts can
imcrease the likelihood of effective MNINIS management by addressing both public and private
land holdings with NMIS spedes present. In addition, the Forest has a wide-scale, limited-use
pesticide Envirommental Assessment to control and eradicate high-priority NMNIS plants for up
to 2,000 acres per year across the Forest.

Private landowners may nse mechanical and chemical means to reduce the presence of weeds
on privately held properties. Mo data currently exdsts to estimate how effective these treatments
are in the analysis area. Agricultoral landowmers in the area are likely to nse pesticides in their
impact area agricultural practices of pesticide treatment and negative effects to Kamer blue
butterfly. No private agricultural lands are expected to occur in close enough proxdmity to the
Project Area for an effect of private lands pesticide application on proposed expanded FKarner
savanma habitat.

Clak savanmas have been decreasing in both quanitity and quality in the southemn to mid-part of
lower Michigan, largely due to lack of fire. Oak savanna areas would continue to be encroached
npon by woody wvegetation om both prvate and public lands, malking them nceasingly
mnsuitable for savanma nectar and FF55 plants. Lack of fire, and other management tools to
renew savanna habitat would result in a contioming trend of loss of habitat for these species,
both on the Forest and within the historical savanma habitats of the southemn lower Michigan
project would create a beneficial overall effect of increasing habitat for cak savanma nectar and
FF55 plant species.

Conclusion: Altermatives 2 and 3 would result in an increase in favorable conditions for
savanna and open habitat EFS5 plant/nectar species, and would reduce ININIS populations and
spread. Altermative 3 would result in remowval of impacts from horse-related recreational
activities, resulting in greater protection of restored savarma habitat Altermnative 1 would
continue to contrdbute to the disappearance of adequate guality habitat for savanma and open
habitat plant species, and wonld not lessen the negative effects of DNINIS on
native/ sensitive /nectar plant habitat.



5 Wildlife

Early-Successional Vegetative Types

Openings, prairies, savanmas, and bammens have declined within the Huron-Manistee MNational
Forests (HMINF) over the past century due to extensive reforestation, increased fire control
efforts, and the processes of natural succession. Femmant openings, prairies, savanmas, and
barrens are filling in with fire intolerant woody and shade tolerant herbaceous species. As a
result, suitable habitat for the Kamer blue butterfly (EBE), a federally-listed Endangered species
and Terrestrial Management Indicator Species associated with oak/pine savanna and pine
barren commmumnities, is becoming scarcer. The decline in KBB habitat quality and gquantity
within the HMMF has led to a reduction in occupied subpopulations.

Early successional forest types (such as aspen) are also gradually being lost due to succession
Forest maturation of aspen forest commminities may be reducing habitat quantity and quality for
ruffed grouse, a Terrestrial Management Indicator Species assodated with early successional
forests dominated by aspens and poplars (Populus spp.). The Forests” monitoring information
for grouse indicates that the population is stable with oscillations in year to year estimates likely
resulting from the well mown “ten-year cycle” im muffed grouse mumbers (HMINF 2008).
Population trends for the State of Michigan indicate that the most recent low in grouse
abundance occmrred during 2004-2003, the most recent high in gromse abundance ccourred
between 1998 and 2000, and the next gronse population peak might cocur between 2010 or 2011
(Frawley and Stewart 2009).

Other game and non-game wildlife species that may be associated with early successional
vegetative types within the Project Area include, but are not limited to: eastern bowx turtle, hill-
prairie spittlebug, dusted skipper, frosted elfin, red-headed woodpecker, whip-poor-will,
American woodcock, cottontail rabbit, snowshoe hare, fox and gray squirrel, red and pray fox,
coyote, wild turkey, and white-tailed deer. Early successional wildlife species are declining
across their range in Michigan due to habitat loss and degradation and direct mortality
resulting from fire suppression, vegetative succession, vegetative management, transportation
management, water level manipulation, wildfires, human persecution and illegal collection, and
vehicle collisions (USDA Forest Service 2003).

The Forest Plan emphasizes management for cak barrens/savanna ecosystems, particularly for
EBE conservation, and directs the restoration and mamtenance of 20300 acres of
savanma/barrens within designated EBE population management areas and essential KBEB
habitat within the HMMNF (USDA Forest Service 2006b). The Forest Plan also recognizes the
importance of early successional aspen commumities, identifying a goal of approsxdmately 2,400
acres of aspen regeneration harvests annually to create early successional habitat for a variety of
species (USDA Forest Service 2006b). Currently, none of the approsdmately 859 acres of aspen
stands or 1,036 acres of aspen/oak stands within the Project Area are in an early successional
stage (<10 years of age). Over the next decade, the Forest Plan calls for 16% (24,100 out of



149,909 acres) of aspen stands within the HMINF to be in an early successional stage (USDA
Forest Service 2006b).

Mid- to Late-Successional Forest Types

Mid- to late-successional forest types within the HMINF provide habitat for a variety of wildlife
spedes including the Indiana bat, a federally-listed Endangered species kmown to hibemate in
small numbers at Tippy Dam, which is within the administrative boumdary of the Manistee
National Forest on the Manistee River (USDA Forest Service 2006a). Except for records in the
Tippy Dam area, no occurrences are dorumented for Indiana bat on the HMMNF (USDA Forest
Service 2006a). Major threats to Indiana bats in Michigan are disturbance to hibernating bats
and destruction/ degradation of non-hibernating bat habitat (L'SD A Forest Service 2006a).

Other game and non-game wildlife species that may be associated with mid- to late-
successional forest types within the Project Area include, but are not limited to: northem
goshawlk, red-shouldered hawl, bald eagle, cerulean warbler, Lowuisiana waterthoush,
prothonotary warbler, eastern bowx turtle, pileated woodpecker, brilliant scarlet tanager, black
bear, red and gray fox, coyote, black-throated green warbler, pray and fou« squirrel, white-tailed
deer, bobcat, and northemn flying squirrel. Acreage of mid- to late-successional forest types has
imcreased within the HMINF. However, forest fragmentation and disturbance/destruction of
nesting, roosting, and foraging sites resulting from timber harvest and road comstruction
threatens the viability of these spedes (USDA Forest Service 2003, USDA Forest Service 2006a).
Management for early successional vegetative types under the Forest Plan would imvelve the
conversion of mature forest stands. Corrently, mid- to late-smoressiomal forests within the
Project Area inclode approsimately 4469 acres of black oak, 2,737 acres of mived ocak, 1,915
acres of aspen and aspen/oak, 1,331 acres of lowland hardwoods, 1,282 acres of red pine/oak
and white pine/oak, 1,092 acres of red pine, 425 acres of jack pine/oak, 336 aces of white
pine/hemlock, 161 acres of lowland conifer, and 87 acres of jack pine/scots pine.

Streams, Creeks, Lakes and Wetlands

In addition to the aforementioned vegetative types, there are several rivers, streams, creeks,
lakes, and wetlands (ie, White Fiver, MNorth Branch of the White Fiver, South Branch of the
White River, Mud Creek, Carlton Creek, Sand Creek, Fnutson Creek, Bear Creek, MNewman
Creek, Fockdale Pond, Fnapp Lake) within the Project Area. These waters and their associated
uplands may provide habitat for waterfowl and shorebirds, such as great blue herom, wood
duck, mallard, black duck, Canada goose, and other water-oriented species such as beawver,
Blanding's turtle, and wood turtle. In Michigan, the viability of these spedies is being threatened
by habitat loss and degradation, disturbance of foraging and nesting animals, and ncreased
mortality resulting from human activities such as draining wetlands for agricultore,
development adjacent to water bodies and along shorelines, road construction, increases in
recreational use and traffic, pollution, and illegal collection (U'SDA Forest Service 2003).

The Hurom-Manistee National Forests provide habitat for 352 spedes of breeding wvertebrate
animals. These include 168 spedies of birds, 34 species of mammals, 24 species of reptiles, 18
spedies of amphibians, and 118 species of fish. The Forests also provide habitat for 28 migratory
spedies and a large number of invertebrates, primarily insects.



Federally-listed Threatened and Endangered (T&E) species, Terrestrial Management Indicator
Species (MI5), and Fegional Forester's Sensitive Species (FF55) that may be present or have
habitat within the Project Area include: Kamer blue butterfly, Indiana bat, dusted skdpper,
frosted elfin, hill-prairie spittlebug, red-headed woodpecker, whip-poor-will, mffed grouse,
bald eagle, cernlean warbler, Lounisiana waterthrush, prothonotary warbler, northern goshawl:,
red-shouldered hawk, eastern box turtle, wood turtle, and Blanding's turtle. The habitat ecology
and distribution (within Michigan, and if available, within the MINF) of these species are briefly
summarized in Table 3.13. Citations are noted where more detailed information can be found
conceming ecology, life history, and status. Tremds for Terrestrial Management Indicator
Species on the HMINF are discussed in the Monitoring and Evalnation Feport for Fiscal Year
2008 (HWINF 2003).

A Biological Assessment and Biological Evaluation (see Project File) determined the potential
effects of proposed actions on all of the wildlife species listed in Table 3.13. Fuffed grouse is not
considered becanse it is a Temrestrial Management Indicator Spedes, not a federally-listed
Endangered or Threatened Species or FF55. To determine which spedes to include in the
Biological Assessment and Biological Evaluation, the following process was used:
*  We determined all federally-listed (and those proposed to be listed) Endangered
and Threatened species that occur or have historically ocomred m Michigan,
based om US. Fish and Wildlife Service and Michigan Natural Features
Inventory (USDI Fish and Wildlife Service 2006, MINFI 2010) records.
* We determined FF55 that can potentially occur on the Baldwin/White Cloud
Ranger District of the HMINF.
* From these determinations, we selected species that have occurrence records on
the MMNF and/or have the potential to ocour on or near the project site based on
habitats present, species habitat requirements and historical ocomrences. The
Michigan Matural Features Inventory database (MDMNFI 2010), Huron-Manistes
MNational Forests Endangered, Threatened and Sensitive species database (USDA
Forest Service 2007a), and Forest Service Fauna database (USDA Porest Service
2007b) are three important cocurrence record sources. Other sources include the
annual surveys conducted for Kamer blue butterfly, and bat echolocation

SUIVeys.
*  We forther refined the list by evalnating field survey data collected specifically

for this project.

All other FF535 were not included becanse: 1) they have not been documented to occur on the
MIMF; 2) they are found in habitat(s) mnlike those found in the Project Area; 3) they were not
found during field surveys; and/or 4) habitat for the species e:xdsts within the Project Area;
however, the species wounld not be present within the Project Area during project
implementation. FF55 not included in this evalnation will have no effect from the Proposed
Actiom.



Table 2.15: Habitat Ecology and Distribution for Wildlife Species included in this Environmental Assessment

Cinrmirmion Species Mame Habitat Ecology Diistributicn
Hame
Famer Blue | Lycaeides melssa Heterogeneours cakipine savanna bamens Found in 11 counoes in
Butierfly samuelis (Mabokov) | habitats with variable light conditions, abundant | Michigan. Small, isolated
jus melizss | wild lupine (the sole fiond sowrce for the populations oecar in Lake,
(Edwands 1873)] caterpillar), abundant adult nectar sounces, Mason, Mecosta, Montcalm,
WA season grasses for basking and roosting, | Muskegon, Mewaygo, and
and ants to protect larvae from parasites and Oceana counties in the
. Dispersal betwesn i MMF [Rabe 2001, USDI
ne=ds o be mantained by connecting Fish and Wildlife Service
subpopulaBons with comidors and maintaining | 2003).
an awerage nearest ned distance of 1 km
between subpopalations (Rabe 2001, USDI
Fish and Wildlife Senace 2003).

Indiana Bat | Myolis sodalist Roost and fiorm matemity colonies under loose, | Summer (May 15 o Awgust
exfoliating bark of usually dead frees, in live 15) distribution includes 16
shag-bark frees, or in hollows and cavities of counties in southem
mature trees in fioodplain and bottomland Michigan. Small numibser
forests, ripanan zones, wooded wetlands, and hibemates at Tippy Diam
updand forests Roost trees ane typically within - | within the MNF on the
canopy gaps that provide solar exposure. Eat Manistes River in Manistes
temestrial and aquabic nsects while foraging in Ciounty (MMFI 2010, USDA
forested stream comidors, wpland bottomiand Forest Senvice J008a).
forests, and over impounded bodies of water at
night (MNFI 2010, USDA Forest Service 2008a,

LISD Fish and Wildlife Service 2008, LIS
Fish and Wildlife Senace 2007).

Ruffed Bonasa umbalus Mixed deciducus and conifer forests (especially | Broadly distributed

Groarse earty seral stapes dominated by aspen) and thrcasghout Michigan and
oak-savanna woodland. Forests 5-25 years old | the MMF [MatureServe
provide brood habitat and cover. Older forest 2010).
age classes prowvide nesting habitat and winter
food sources. Eats herbacecus plants, seeds,
fruits, insecks, and buds and leawes of
frees/shrubs (MabureServe 20100

Dusted Atrytonopsis hianna | Typically fiound in localized colonies in Foumed in bocalized,

Skipper , bamens, prairie, or other patchy colonies scattered

habitats where litle bluestem - its. across 15 counties of the
larval food plant - occurs larvae may also feed | Lower Peninsula, from
on big bue stem (Andropogon germrdl]]. Adults | Cheboygan o Monme
nectar on a vanety of plant species, including coumnties. Ocoanrs. in
blackbemy, cinguefoil, lupine, puccoons, Oceana, Muskegon,
vetches and yamow [US0DA Forest Senice Mecosta, , it
5], Lake coumties in the
Manistee Mational Forest
(USDA Forest Service
2005, MatureSene 2010).

Hill-Prairie Lepyronia gibbosa Praine bowls in mesic dry sand praine zones. Located typically in highly

Spitilebug Feeds on many families of forbs (MahreServe | resfricted disjunct
2010 populations (often in only a

half-meter-wide mesic zone
around praime bowls) within
& counties. in southwest
Michigan. Occurs in
Oczana, Muskegon,

Montcalm, Newaygo, and
Lake coamties in the
Manistes Mational Forest
(MatureServe 2010}




Ciormmon Species Mame Habitat Ecology Distribution
Name
Frosted Effin | Incisalia inus Grassy openings of bum scars i bamens and Located in scatiered
savannas with abundant wilkd lupine, false isolated populations in 11
indigo, or wild indigo — its. host planis - and counties in Michigan,
other nectar sowrces (MatureSerse 20100 Oiecurs in Oceana,
Muskegon, Mecosta,
Montcalm, Newaygo, and
Lake coamties in the
Manistee Mational Forest
[NatureSense 2010}
Eastemn Box | Termapene camlina | Forested habitats (coniferous, deciduows and Within the past 10 years,
Turtle camniling mixed) with sandy soils near a source of water. | fownd in 20 cownties in
Also found in thickets, old fiedds, pastures, Michigan. Occurs in
marshes, wepetated dunes, and at bog edges fragmentated populations in
adjacent o water sources. Access to sandy, Mason, Manistes, Oceana,
open areas fior nesting sites is criical for Muskegon, Mewaygo, and
successiul reproduction. Eats plants, fruit, Lake coamties in the
fungi, snails and other invertebrates, carmion, Manistes Mational Forest
and rarely small veriebrates (Hyde 1880, USDA | (Hyde 1888, USDA Forest
Forest Service 2005, MatureSense 2010) Service X005, NahreSemve
2010)
Red-Headed | Melsnempes Open woodlands, especially with beech or oak, | Species s widespread
Woodpecker | eryfhrocephalus e with scaftered trees, parks, across the Huron-Manistee
cultvated areas, and gardens with mast crop Mational Forest, but is
abamndance Mests in excavated holes in live LINComnmoe, aind
trees, dead stubs, snags, utility poles, or fence | populations ocour in smaller
posts. Eabs nsects, nvertebrates, bemes and maone isolated habitat
nuts, sap. and young and eggs of birds (USDA | patches (USDA Forest
Forest Semvice 2005, MatureSerse 2010} Senice 2005, MatureSenve
2010)
Whip-Poor- | Caprimuigus Insectvore that occurs in open coniferous, Broadly distributed
Will VoGiTermus deciduous, and mied woodlands wath well throasghout Michigan and
spaced rees and a low canopy, abundant the Manistee National
shade, nearby open areas, and sparse ground | Forest, cocasming in all the
cower. Prefers stands of even-aged young fo counties located in the
medium aged mcluding early Forest, and in all but 10
successional aspendbinch [US0DA Forest coumties in the central,
Service 2005, MatureServe 2010) sputhemn, and southeastermn
parts of Michigan (USDA
Forest Senvice 2005,
MNatureSense 20101
Bald Eagle Halzeefus Mests in tall, dominant deciducus or conifercus | Breeding records are
leucocephalus frees, and sometmes diffs, along or close to documented within 45

{within 4 km) major rivers, large lakes, deep
marshes, or clusters of small lakes and streams
where adequate prey is available and human
disiurbance s minimal to none. Preys primarily
on fish, but frequently feeds on camion,
wiaterfowl, and obher birds and mammals
(NatweServe 2010, USDA Forest Senvice
Z0Ea, S0 Fish and Wildlife Senvice 1883,
LISD Fish and Wildlife Senvice 2006).

comiies in the Lower
Peninsula. Occurs within all
counties within the
Manistee Mational Forest.
The number of active
temitories on or near the
HMMNF exceeds 45,

producing more than 50

fledgiings per year (USDA
Forest Senwce 2008, LUSDI

Fish and Wildlife Service
2006, MatureServe 2010).




Ciormmon Species Mame Habitat Ecology Distribution
Name
Cerulean Dendroica cemdea Insectvore that nests and penches in the Documented cocammences
Warbler canopy of large, tall, trees that ocour in lage are recorded within 16
fracts (= 3,000 hectares) of mature deciduous Michigan counties. Habitat
forest within one kilometer of ivers and the is broadly distributed across
Lake Michigan shoreline. Prefer bottomlands, the Manistes Mational
particularly floodplains and lewdand hardwoods, | Forest and occumences are
over uplands_ Most commondy found in forests | documented within the
with an open understory dominated by maple, Forest in Mason, Montealm,
ash, sycamore, beech, oak, black walnut, and Muskegon, and Oceana
black locast (UISDA Forest Service 2005, Hyde | Counties, mcluding in the
et al. 2000, NahmeSenee 2010). MNordhouse Dunes
Wildemess Area, and along
the Manistee and White
Rivers (USDA Forest
Senice J05, et al
2000, MatureSene 2010).
Lowisiana Seiurus mofacilla A riparian obfigate species that nests along Documented oocammences
Waterthrush clear, fast-flowing streams and rivers in are recorded within 12
contiguows, decidusws, and often hilly forests Miczhigan counties, incheding
containing moderate to sparse undergrowth. Montcalm, Muskegon, and
Mests on the grownd along stream banks, Oceana Counties within the
hidden in the underbnesh or among the roots of | Manistee National Forest
fallen, uptumed trees, in crewices or @ised sites | (Gibson 20073,
i iree roots, or in rock walls of Avines over MatureSene 2010
also small molkesks, kiliifishes, minnows, and
salamanders (Gibson 2007a, NabweSene
2010
Morthem Accipiter gentills Mests in lange ractks of mature pine, hardwood, | Breeding records are
Goshawdk or mixed forests with an intermediate amount of | documented within 24
canopy dosure, large deciduous trees for counties in the Lower
nesting, small forest openings for foraging, and | Peninsula. More than half of
an open understory. Preys on a wide variety of | the total occasmences in
vertebrates and, v . insects_ (Cooper | Michigan are recorded from
1828a, LISDA Forest Sensce 2005, the Huron-Manisiee
MatwreServe 2010). Mational Forests. Generally
widely distributed and
abundant within the
Manistee Mational Forest,
occuming within all counties.
within the Forest, except fior
Mecosta County (Cooper
1888a, USDA Forest
Serice 2005, NatureSemne
2010).
Prothonotary | Profonofana cirea Mests in free casities of dead snags and ve Documented cocammences
Warbler trees within npanan comidors, wooded swamps, | are recorded within 16

floodplain forests, and bottormnland hardwood
forests with dense underbresh near or over
water along sireams (often 20-40 meters wide),
swamps, lakes, or ponds. Nest cawities usually
are located somewhat low to the ground. Wil
nest in mest-boxes. Preys primanly on insects
and spiders (Gibson 2007, MatureServe
201

coumties in the Lower
Peninsula, ncluding
Muskegon and Oceana
Counties within the
Manistes Mational Forest
[Gibson 2007h,
MatureSene 2010




Ciormmon Species Mame Habitat Ecology Distribution
Name
Red- Buteo meatus Mests in lange tracts of mature decducus o Breeding records are
Shouldered mixed forests with dosed canopies, lange documented within 25
Hawk deciduous rees for nesting, nearby weiand coumnties in the Lower
and upland habitats interspersad for foraging. Peninswla. Except for
and varnable amounts of understory vegetalion. | Muskegon and Mecosta
Preys on a wide vanety of vertebrates and, counties, oocurs within all
occasionally, nsects (Cooper 18980, USDA coumnties within the
Forest Service 2005, MatureSense 2010} Manistes Mational Forest
High concentrations: of
nesting red-shouldered
hawiks with good
reproductive swccess have
been documented in the
Manistee Cownty area of
the Forest (Cooper 108085,
USDA Forest Service 2005,
NatureSene 20101
Elanding's Emydontea Dooupies . chean, shallow waters Documented within 36
turti= il maimagi ({lake shallows, p-unds marshes, creeks) with counties in Michigan's
abundant aquatic wegetalion and soft oganic Lower Peninsula and within
substrate. In spring and swmmer, duning miating | all the counties in the
aﬂneshngseauﬁ.mpies termestrial Manistee Mational Forest.
habitats, prefeming to nest in adjacent open, Fawly common in parts of
sunny, wpland areas with moist but well-drained | the Lower Peninsula (Lee
sandy or kamy soils. Hibemates undensater 168E8b, USDA Forest
within organic substrate of ponds and creeks. Service 2002, USDA
Omniwonoaes, feeding primanty undemwaber Forest Senvice 2005,
predominantty on crayiish and agualic nsects MatureSene 2010
{L== 19396, USDA Forest Senvice 2002b,
LISDA Forest Senace 2005, NahreSere
20100
Wood Turtle | Glypfemys nscuilpla | Ocoupées clear, mednam-sized rivers with sand | Documented within 45
or sand-gravel substrates, and adjacent Michigan counties amnd
forested riparian and floodplain areas with within all the cowunties in the
meEmenous openings and a dense mixture of low | Manistee Mational Forest.

heerirs and shiubs, prowiding pariially shaded,
wet-mesic herbaceous such as
raspbemes, sirawbermies, gasses, willows, and
abders along or near the river fior foraging. In
summer, occupies nearby temesal habitats,
prefierring to nest on steep, eroding, sandy, or
sandy-gravelly slopes near the river that have
litthe or mo ground ion, are sunlit most of
the day, and receive litle haman disturbance.
Hibemates underwater under overhanging
roots or bogs, in pocs or along the stream
beoitbommn wnder the ice, or in beaver kedges or
muskrat burrows {Lee 1989a, USDA Forest
Service 2004k, USDA Forest Service 2005,
MNatweServe 2010).

Within the Manisiee
Mational Forest, has been
foumnd on the Pine, Lithe
Manistes, Big

Sable, Pere Marquetie,
Baldwin, White, and
Muskegon Rivers and their
tributaries. Suitable habitat
is widely distibuted and of
high abundance across
the Manistes Mational
Forest (Lee 1888a, LSDA
Forest Senvice 2004b

The Endangered Species Act of 1973 requires federal agencies to ensure that actions anthorized,
funded, or carried out by the agency are not likely to jeopardize the comtirmed e:dstence of
federally-listed or proposed-to-be-listed Endangered or Threatened spedes or to adwversely
modify critical habitat Pive federally-listed species were considered for the Project Arxea:
Indiana bat (potential habitat), piping plover, Kirtlands warbler, Kamer blue butterfly, and
Pitcher's thistle. The Project Area is outside the potential range for piping plover, Kirtland's



warbler, and Pitcher's thistle on the FIMINF. As such, these species will not be analyzed further.
Piping plover, Kirtland's warbler, and Pitcher's thistle have recently been addressed in a

programmatic Biological Assessment (USDA Forest Service 2006a) and subsequent Biological
Orpinion (USDI Fish and Wildlife Service 2006). The Indiana bat and Kamer blue butterfly could
occur in the Project Area and were analyzed to determine the potential effects from
implementation.

No proposed treatmemts are within the Tippy Management Zone (swarming habitat) for
Indiana bat (Myo#fis sodalist) (Biological Opinion (BO) dated June 12, 2003). However, the Project
Area is within the potential breeding range for Indiana bat. Breeding Indiana bats are unlikely
to oocur within the Project Area as no suitable breeding habitat was found during wildlife
surveys conducted in 2006, 2007, and 2009, and no vocalizations of Indiana bat were recorded
during bat echolocation surveys conducted in summer 2009, which can be used to distinguish
this species in the field (persomnel commumication, Eric Britzke, U5. Army Corps of Engineers,
April 1, 2010). However, based on a review of GI5 vegetative data layers and tree record data,
potential breeding habitat for Indiana bat might ocour within 3 stands proposed for treatment in
the Project Area. These inclnde: US5. Forest Service Compartment 438 Stand 6, Compartment
438 Stand 22, Compartment 435 Stand 23, Compartment 418 Stand 130, and Compartment 416
Stand 32.

Sites that have had a docuomented occurrence of Kamer blune butterfly within the past three
years are considered to be “ocoupied” (personmel compumication, Jessica Hogrefe, USDI Fish
and Wildlife Service, Febrary 21, 2007). There are cuxrently 73 openings covering 319 acres that
are considered to be occupied by the KBB within the Project Area. Based on the overlap of
historical occurrences of savanna/barrens habitats and KBB, 2,542 acres within the Project Area
have the potential to be restored to suitable EBEE habitat No desionated critical habifat exdsts for
federally-listed Endangered or Threatened spedes in any of the treatment areas.

The following FF55 have documented ocorrences within the Project Area: dusted sldpper, hill-
prairie spittlebug, frosted elfin, eastern box turtle, red-headed woodpecker, whip-poor-will,
bald eagle, cernlean warbler, northem goshawlk, Lounisiana waterthmsh, prothonotary warbler,
Blanding's turtle and wood turtle (Tables 3.16, 3.17, and 3.18).

Table 3_16: Michigan Matural Features Inventory Results for Regional Forester's Sensitive Wildlife
Species within the Savanna Ecosystem Restoration Project Area

RFS55 Wildlife Species Township, Range Section(s)
Bald Eagle T1ZM, R16W 4
Blanding’s turtle T13N, R15W a
T13N, R16W 10
Cerulean Warbler T1ZM, R16W 4,5
T13N, R15W g, 20, 29, 30
T13N, R16W 25,33, 34, 35, 36
Dusted Skipper T1ZM, R16W ]
T13M, R16W 32
Eastern Box Turtle T1ZM, R16W 4 5 & 7
T1ZM, R17TW 1,12
T13M, R15W 18
T13N, R16W 2, 11, 23, 25, 28, 27, 29, 32, 34, 35




RF55 Wildlife Species

Township, Range

Section(s)

Frosted Effim

T13M, 150

15, 16, 17, 14

T13M, F16W

Hill-Prairie Spittlebug

T12N_R16W

T13M, 150

T13M, F16W

Louisiana Waterthrush

T12N_R16W

T13M, F16W

Morthem Goshawk

T13M, F16W

&n

Prothomotary Warbler

T12N_R16W

T13M, 150

Wood Turte

T12N_R16W

T12N, R17TW

T13M, 150

=ik
=] 31

T13M, F16W

(]
£l

3 4.0 10 11,12 14 1531 32 33

T13M, 17

sk lel e 12
0
=]

Table 3.17: Huron-Manistee Mational Forests Endangered, Threatened and Sensitive Species Database
Resulis for Wildlife within the Savanna Ecosystem Restoration Project Area

RFS55 Wildlife 5 ies Township, Ran Sectianiil CumErhnent Elandls-l
| Blanding's Turtle T13N, R1G6W 10 421 Mot Specified
Eastermn Box Turile T13N, R15W 18 430 21, 24, 25, 37
T13N, R15W 20 430 16 .
T13N, R1G6W 25 438 22, 25, 43. 62, 63
T13N, R1G6W 27 418 X2
T13N, R1GW 32 414 36, 50
_ T13N, R1G6W 34 418 85
Hill-Prairie Spittlebug T13N, R15W 17 430 4, 10. 42
T13N, R15W 18 430 Mot Specified
_ T13N, R15W 30 430 25, 26, I7
Mortherm Goshawk T13N, R15W 30 430 25, 27
Wood Turtle T12N, R1G6W 5 418 1,2
T12N, R1G6W 5 407 1
T13N, R15W 2 457 33
T13N, R15W 7 437 Mot Specified
T13N, R15W g8 440 66
T13N, R1G6W 2 Mot Specified Mot Specified
T13N, R1G6W 3 421 2
Table 3.18: 5. Forest Senvice Survey Results for Wildlife within the Savanna Ecosystern Restoration Project Area
RF5S5 Wildlife Species Township, F-'.anﬁ-e Section) Compartmemnt Stand|s)
Blanding's Turtle T13H, R16W 1 Private Land 230 meters Morth of
in Compartmeny Compartment 422 Stands
423 2 17, 18
Dusted Skipper T13M, R16W 26 418 20, 22 90, 120 129
Easterm Box Turtle Ti13W, R15W 30 430 25
Ti13W, R15W 20 437 22
Ti13W, R15W 17 430 4 8 8
Ti13W, R16W 11 422 3
Ti13W, R16W 25 438 ix]
Ti13W, R16W 26 418 28




RF55 Wildlife Species Township, Range | Section| Compartment Stand|s)
T13H, R16W Ir 418 i
T13H, R16W 21 414 i]
T13H, R16W a2 414 50
T13H, R16W a2 416 8
T13H, R16W 24 418 7 B85 67 98

Hill-Prairie Spittlebug T13H, R17TW 28 414 1§

Morthemn Goshawhk T13H, R16W 11 423 3.8

(actve nest

and individuals sean)

Morthermn Goshawk T13H, R16W 23 418 ad

(individual seen)

Red-Headed Woodpecker] T13HN, R16W 20 418 118
T13H, R16W Iy 418 22

Whip-poor-will T13H, R15W 17 438 4,11

[active nest]

Whip-poor-will T13H, R15W 17 458 T

{active nest)

Whip-poor-will T13H, R16W 25 438 43

[irdividual seen)

Wood Turtle T13H, R16W 24 418 107
T13H, R1TW P} 414 16

FIF55 associated with mid- to late-successional forest types that conld ocoar within the Project
Area include bald eagle, cerulean warbler, northern goshawlk, red-shouldered hawlk, Lonisiana
waterthrush, prothomotary warbler, and eastern box turtle. Mo proposed treatment umits are
within close prosdmity (within ¥2 mile) to any lmown bald eagle nests or roosts, and the Project
Area is located outside essential bald eagle habitat on the HMINF (USDA Forest Service 2006c).
The closest kmown active bald eagle nest is documented within the oak/pine forests around Big
Blue Lake, which is a little over a mile from proposed treatment units. However, potential
foraging habitat for bald eagles may occur within the Project Area. Cerulean warbler have been
documented to oooar within the floodplain forest along the South Branch of the White River
and the floodplain forest along the White Fiver and the edge of Big Blue Lake. Active northem
goshawk nests have been documented within the boundaries of the Project Area. In addition, in
2008, northern goshawks were observed stooping and calling at three other locations within the
Project Area. Primary (660 feet) and secondary (960 feet) buffers around these active nests, as
directed by The Management Fecommendations for the Morthemm Goshawk on the Huron-
Manistee Mational Forests (USDA Forest Service 1993), would incorporate a number of
proposed treatment units. Althoungh there are no documented occurrences of red-shonldered
hawlk within the Project Area, potential nesting habitat does ocour within the available mid- to
late-successional forest types. Louisiana waterthrush have been observed nesting in shrubs
along the White River at Diamond Point and prothonotary warblers have been documented in
the floodplain forest alomg Cleveland Creek and along the South Branch of the White River.

Blanding's turtle and wood turtle are FF535 that could be assodated with lakes, rivers, and
creeks within the Project Area. Blanding's turtle and wood tartle are documented to oocour in
several rivers and creeks that are within dispersal distance (0.3 miles) of the proposed treatment
mnits. Blanding's turtle is documented to oocour in the South Branch of White River, in Bear
Creek/INewman Creek, and crossing 136t Street near Bear Creek. In addition, during field



surveys in 2009, a Blanding's turtle was found crossing Arthur Foad near Knutson Creek
Wood turtle have been documented to ocour in Fockdale Pond, the White Eiver, the INorth
Branch of the White River near Arthur road, the South Branch of the White River and crossing a
road near Fnutson Creek. Im addition, in 2008, a wood turtle was observed near Mud Creelk,
with an additional observation ocourming in 2009.

(3.5 Area of Analysis

Under the MNational Envirommental Policy Act (WEPA), cuomulative effects are defined as the
impact on the environment that results from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions, regardless of what agency
(Federal or non-Federal) or persom undertakes such other actions. Under Section 7 of the
Endangered Species Act (ESA), cumulative effects include the effects of futare State, tribal, local
or private actions that are reasomably certain to occur in the Action Area considered in the
BA/BE. The area of analysis for the direct and indirect effects on wildlife resources is the
MNational Forest System lands where treatments will ocour, and adjacent private lands included
cummulative effects amalysis area for wildlife resources encompasses the Manistee MNational
Forest (MINF). The size of this area provides an adequate geographical range to consider the
effects that this project may have on the viability of the individual species that are considered in
this analysis over the anticipated length of the project (~10 years).

i35c) Effects on Federally-Listed and Threatened Wildlife

i3.5d) Kamer Blue Butterfly

In 1992, the Kamer blue butterfly (EBB) was federally-listed as an Endangered species in the
United States (USDI Fish and Wildlife Service 2003). EBE occur in heterogeneous oak/pime
savanna, barrens habitats with abundant wild lupine (Lupsnus perenmis) (the sole food source for
the KBB caterpillar), abundant adnlt nectar sources, warm season grasses for basking and
roosting, and ants to protect larvae from parasites and predators (USDI Fish and Wildlife
Service 2003). In addition, to maintain persistent metapopulatioms, dispersal between
subpopulations needs to be maintained by conmecting subpopulations with corridors and
maintaining an average nearest neighbor distance of <1 kon between subpopulations (USDI Fish
and Wildlife Service 2003). Dispersal usually refers to the movement of individuals within and
between suitable habitat sites. Research has shown dispersal of KEBE to range from about 600
feet (183 meters) to about 2 miles (3.2 kilometers); however, dispersal distances are generally
short, with most movements less than 1/8 mdle (200 meters) (Eabe 2001, TUSDI Fish and Wildlife
Service 2003). Detailed information on the ecology of the EBEB and its status on the HMINF may
be found in the KBE Recovery Flan (USDI Fish and Wildlife Service 2003), the DREAFT
Management Strategy (USDA Forest Service 2004a), the Biological Assessment for the Hurom-
Manistee MNational Forests Environmental Impact Statement and Forest Flan (USDA Forest
Service 2006a), and the Biological Cpinion for the Huron-Manistee MNational Forests Land and
Fesource Management Plan (USDI Fish and Wildlife Service 2006).



Cpenings, prairies, savannas, and bammens have declined within the HMINF over the past
century due to extensive reforestatiom and fire control efforts, and the process of natural
succession. As naturally occurring open areas filled in with fire-intolerant woody and shade-
tolerant herbaceous species, suitable KBE habitat became scarcer. Wild lupine, other important
nectar plants, and warm seasom grasses were shaded out or out-competed. Ovwerstory tree
canopies closed, creating more uniform light conditions. KBE corridors disappeared and
subpopulations decreased in size and became more isolated. The decline im KBB habitat quality
and quantity has led to a reduction in occupied subpopulations within the FHIMINFE.

FBE Recovery Plan (USDI Fish and Wildlife Service 2003) and the DRAFT Management
Strategy (USDA Forest Service 2004a). KBE subpopulations within the White River and Otto
Metapopulation Areas have declined over the past decade. In the DEAFT Management Strategy
(USD A Forest Service 2004a), 48 and 143 KBE subpopulations were identified within the White
Fiver and Otto Metapopulation Areas, covering appro:dmately 620 and 848 acres, respectively.
In 2009, 21 and 40 KBE subpopulations were identified within the White River and Otto
Metapopulation Areas, covering approximately 199 and 240 acres (USDA Forest Service 2009a).
Omnly 29 of the 61 KBB subpopulations monitored in 2009 were ocoupied; 21 in the Otto
Metapopulation Area and 8 within the White Fiver Metapopulation Area (USDA Forest Service
2009a). Mot only has the number and acreage of KBB subpopulations declined within the White
River and Otto Metapopulations, but also the mumber of KBE observed during surveys has
declined Within the White River Metapopulation Area, 181, 167, and 33 KBBE were observed in
2007, 2008, and 2009 (LI'SDA Forest Service 2009a). Within the Otto Metapopulation Area, 860,
470, and 378 KBB were cbserved in 2007, 2008, and 2009 (USDA Forest Sexrvice 200%a). Eighty-
four percent (31 out of 61) of KBB subpopulations corupied in 2008 1Hallamer blue

butterflies observed during field surveys (USDA Forest Service 2009b). Based on analyses of
count data recorded in 2009, the estimated mininmm EBB abundance was between 3473 and
3,993 within the Otto Metapopulation Area and between 760 and 885 within the White River

Metapopulation Area (USDA Forest Service 2009).

Neither of the metapopulation areas meets the large viable metapopulation mumber goal (2
6,000) outlined in the EBB Recovery Plan (USDI Fish and Wildlife Service 2003). In addition,
marginal habitat conditioms are provided within both metapopulation areas, with
subpopulations having an average of 2-4% cover of wild lupine and an average of 1-2% cowver of
blooming nectar plants (USDA Forest Service 2009a). The KBB subpopulations within the White
River and Ctto Metapopulation Areas also are relatively small, with an average area of 6-9 acres
(USDA Forest Service 2009). MNeither metapopulation area has snbpopulations distributed owver
2/3 of az 10 square mile area with at least 640 acres of suitable habitat (LI'3DA Forest Service
2009a). EBE subpopulations within the White Fiver Metapopulation Area also are mostly
isolated and not well conmected (USDA Forest Service 2009a). Areas ocoupied by Kamer blue
butterfly within the White River and Otto Metapopulation Areas consist of subpopulations that
have low mumbers of KBB, marginal habitat conditioms, are small in size, are mot well
distributed, and/or are isolated and lack comnectivity. As a result, they are subject to a high rick
of extirpation from catastrophic events such as wildfire, and currently would not meet recovery
goals for establishing a minimmm or large viable metapopulation, as descaibed in the KEDB
Fecovery Plan and DEAFT Management Strategy (USDI Fish and Wildlife Service 2003, USDA
Forest Service 2004a).



Currently, the Brohman and Bigelow Metapopulation Areas also are at misk of extirpatiom
MNeither of these metapopulation areas meets recovery goals for establishing a minimum or
large wviable metapopulation (USDA Forest Service 2009a). The number of acres and sites
occapied by KBB, and the number of KBB observed during surveys, have declined within both
of these metapopulation areas to the point where currently no KBB are found on Mational
Forest System lands (USDA Forest Service 200%a). All 4 kmown KBE subpopulations within the
Bigelow Metapopulation Area ocour on private lands (USDA Forest Service 2009a). KBE have
not been observed within subpopulations located om MNatiomal Forest System lands within the
Brohman Metapopulation Area since 2003, and no occupied KBB sites are kmown to occur on
non-MNational Forest System lands (USDA Forest Service 200%). In addition, no new EKEB
imventory or presence/absence surveys conducted in 2007, 2008, and 2009 (USDA Forest Service
2009%).

The Forest believes that the following factors might be responsible for apparent KBEB declines in
the four metapopulation areas (USDA Forest Service 2006a, USDA Forest Service 2009a):

* Habitat loss due to natural suweocessionm is comtinming at the same level, despite past
treatments that have attempted to prevent woody encroachment into suitable KBB
habitat. The number of acres of suitable KBB habitat experiencing woody encroachmment
is greater than the number of acres of suitable KBB habitat treated anmmally.

* Deer browsing of wild lupine, which might reduce KBB larval survival, is increasing
within suitable KBB habitat.

* Weather conditions have shifted between drought conditions and wvery wet and cold
springs and summers, with several spring frosts. As a result, availability of wild lnpine
and other important nectar plants has decreased within suitable KBB habitat In
addition, these conditions likely decreased over-winter survival of KBB eggs.

* Topography of these units, with low depressional areas, increases the ocourrence of
growing-season frost pockets that might damage wild lupine and other nectar plants.

*  Vehicle/ORV use and dispersed camping oocurs within suitable KBB habitat and might
kill KBE and/or damage wild lupine and other important nectar plants. Road closures
implemented under the Forest Flan's management directiom for the White River
Semiprimitive Nommmotorized Area, and camp site closures in occupied KBB habitat
that have been implemented wnder Forest Plan Standards and Guidelines have reduced
these impacts in some metapopulation areas (USDA Forest Service 2006b).

Efforts to prevent the extirpation of the EBE have increased dramatically since the Forest Plan
was signed in 2006. To meet recovery goals for viable KBE populations, the Forest Plan calls for
the restoration and maintenance of 20,300 acres of savannas/barrens within the four designated
EBB metapopulation areas and essential BB habitat on MNational Forest System lands over the
next 30 years (USDA Forest Service 2006b). Since 1992, hand cutting prescribed bums,
mechanical removal of wegetation (ie, mowing sheer-cutting masticating, bulldozing),
scarification, seeding/planting, and road closures have been used to manage 927 acres of
occupied and 927 acres of unocoupied KBE habitat (USDA Forest Service 2009a). Howewer,
1,148 out of 1,854 acres (62%) that received savarma/barrens restoratiom treatments were
managed after 2005 (USDA Forest Service 2009a). Whereas management activities ocourred on
an average of 30 acres per year between 1992 and 2003, an average of 287 acres per year were



treated between 2006 and 2009 (USDA Forest Service 200%a). This represents more than a five-
fold increase in restoratiom activities. The amount of acres treated within cocupied and
mnoccupied KBE habitat also has changed Up until 2003, treatments primarily focused on
maintenance of occupied sites (USDA Forest Service 2009a). In 2006, treatments shifted to
focusing on savanna restoration in unoccupied areas around and between KBB subpopulations
(USDA Forest Service 2009a).

Currently, treatments to restore savanna/barrens for KBE are occurring within the White River
Metapopulation Area under the Savanma/Barrens Festoration Project, for which a Decision
Memo was signed in 2008 (USDA Forest Service 2008). Treatments to restore occupied KBB
openings within the White River and Otto Metapopulation Areas are also ooourring under the
Kamer Blue Butterfly Habitat Festoratiom Project, for which a Decision Memo was signed in
2009 (USDA Forest Service 2009¢c). The Proposed Action complements these two restoration
efforts by expanding the acreage to be treated for savanna creation and opening restoration, and
increasing the number of treatment techniques that can be used to meet restoration goals. For
example, under the Kamer Blue Butterfly Habitat Festoration Project, only hand tools may be
nsed to remove woody vegetation and seed/ plant native nectar species to restore ocorupied KEB
sites (USDA Forest Service 2009c). Under this project, KBEE opening restoratiom would
incorporate a combination of mechanical equipment, hand tools, prescribed bumning, herbicide
application, soil scarification, and seeding/planting activiies to reduce overstory and
mnderstory cover and to establish native nectar spedes.

program. These efforts inclnde: determining how far designated metapopulation areas within
the HMINF are from meeting recovery goals; developing a habitat suitability model for EEB
within the MINF; idemtifying high priority areas to target management; and, evaluating the
effectiveness of different management stratepies for restoring KBB habitat. Between 2006 and
2009, the number of acres that were monitored for KBEB on the Distrct increased by more than
three-fold (298 acres in 2006, 843 acres im 2007, B12 acres im 2008, 1,130 acres in 2009). This
imcrease was due largely to increases in volunteer participation in the survey efforts (USDA
Forest Service 200%). These data will be used to forus management efforts in areas where there
is a high probability of KBB occormmence and restoration success.

In addition, the District began a demonstration project in 2008 to determine the effectiveness of
combining several types of mechanical treatments and prescribed burn prescriptions to restore
EBE habitat Achtivilies conducted for the demonstration project are covered in the
Savanna/Barrens Festoration Project (USDA Forest Sexrvice 2008). By applying what it leams
from small scale demonstration projects at the landscape scale, the District will make restoration

Based on the analyses of KBB count data, the estimated mininmm KBB abundance within the
MMNF was 2-3 times lower im 2009 (10,333), than in 2008 (27,405) and 2007 (34,916) (USDA Forest
MINF since 1997 (Figure 3.1). By implementing restoration activities at a landscape scale nsing
an adaptive management approach, as proposed under this project, the Baldwin/White Cloud
Ranger District will improve its probability of effectively reversing the negative trend in KEB



Figure 3.4: Changes in monitored Kamer blue butterfly sites designated as 'present’ and 'absent’ between
1887 and 2008 within the Manistee Mational Forest [USDA Forest Service 2008a).
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i3.5:) Direct and Indirvect Effects

The primary sources of information for this section are the KBE Fecovery Plan (USDI Fish and
Wildlife Service 2003), the Biological Opinion on the Programmatic Biological Assessment for
the Huron-Manistee Mational Forests Land and Fesource Management Plan (USDI Fish and
Wildlife Serwice 2006), and the Programmatic Biclogical Assessment for the Huron-Manistee
MNational Forest (ISDA Forest Service 2006a).

Alternative 1

Under Altermative 1, the quantity and quality of early successional vegetative types would
contimue to decline in the Project Area due to fire suppression and natural succession. As
remmant openings and savannas/barrens filled in with fire-intolerant woody and shade-tolerant
herbaceous species, suitable KBE habitat would likely become scarcer as wild luopine and other
important KBB nectar plants are shaded-out or out-competed. Reductions in habitat quality
and quantity within the 73 openings currently occupied by KBE would likely maintain the
existing trend of decreasing population numbers within the Otto and White River
Metapopulation Areas.

Alternative 1 wounld also not provide for the control of non-native invasive plant species within
remmant openings and savarmas/barrens. Many non-native invasive plant species may reduce
wild lupine and other native plants that provide mectar sources for adult EBB, which could



decrease the numbers and distribution of KEBBs within the Forest (USDI Fish and Wildlife
Service 2006). Leafy spurge, autummn olive, honeysuckle, Canada thistle, garlic mustard, Cypress
spurge, Japanese barberry, sweetclover, Scots pine, and spotted lmapweed were among
imvasive species found during botanical surveys conducted im 2006, 2007, and 2009 within
stands proposed for savanna creation or KBE opening restoration treatments. Depending on the
species and the abundance, these mwvasive plants could shade out or out-compete, and
subsequently replace, wild lupine and other important KBE nectar plamts. Failure to
successfully control these invasive spedcies would allow continned infestation and degradation
of KBB habitat.

In addition, KBE habitat quantity and quality might decline under this Alternative because it
would maintain the corrent road, trail, and camping densities within the Project Area. These
dencities are higher tham Forest Plan objectives for the White River Semiprimitive
MNonmotorized Area (WESINA) (USDA Forest Service 2006b). In some areas of the Project Axea,
roads, trails, and concentrated use oorur in potential or occupied KBE habitat. Currently, roads
ocour on 3.6 acres of ocoupied KBB habitat, and campsites ocour on 1.5 acres of occupied KBB
habitat. Dispersed camping sites have degraded occupied KBB habitat in the past (USDI Fish
and Wildlife Service 2006). In addition, horseback rding occcurs om Forest Service roads
throughout the Project Area, and cross-county travel is permitted for horseback riding, except
where posted sipns exclude this form of recreation

Some roads and trails within the Project Area provide KBEB habitat (i.e., wild lupine and other
nectar plants growing along roadsides, or road-mat ponds providing watering areas) and/or
dispersal corridors. Foot traffic, dispersed camping, horseback riding, and vehicle use along
roads and trails and within adjacent openings might damage or disturb KBE habitat (ie.,
trampling, removing, or otherwise damaging wild lupine or other important nectar plants);
temporarily displace, alter movement, or disrapt normal behavior of KBB (ie., interfere with
dispersal or mating activities). In addition, there would be increased risk of wehicle collisions,
visitors directly harming, harassing, or killing KBE (all life stages), illegal collection, and
wildfires (USDA Forest Service 2006a, USDI Fish and Wildlife Service 2006). Traffic along roads
and trails might increase the risk of off-road vehicle nse (ie., all terrain vehicles, dirt bikes,
snowmobiles), cross-coumtry horseback riding, and dispersed camping, which might adversely
affect KBE habitat via soil erosion and compaction, increases in bare ground, reduction in nectar
plants, and increases in non-native mvasive species (USDA Forest Service 2006a, USDI Fish and
Wildlife Service 2006). Use of roads and trails that are close to, or pass throngh, potential or
occupied EKBE habitat have the greatest potential to have these direct and indirect effects. Thus,
maintaining current levels of access and use would likely imcrease the risk of mortality and
reduce habitat quantity and quality for KBB.

As KBB habitat quantity and quality decreases under Alternative 1, coourrences of KBB within
subpopulations would likely decline within the Project Area. Surviving subpopulations would
become even more isolated and discormected, and thms subject to a higher risk of extirpation
from catastrophic events. Without management, the HMMNF would likely not meet the recovery
goals for establishing two large wviable metapopulations in the White River and Otto
Metapopulation Areas (USDI Fish and Wildlife Service 2003). Owerall, the “INo Action”
Alternative is likely to have adverse direct and indirect effects on KBB.



Altematives 2 and 3

EBB opening restoration, proposed under Altermatives 2 and 3, would use a combination of
hand cotting, mowing, brush hogging, mechanical slash/woody debris remowval, prescribed
buming, herbicide application, soil scarification, and seeding/planting activities to reduce
tree/ shmub density to an average <13% canopy cover and cover of nndesired vegetation less
than 2 meters in height to an average of <23% cover. In addition, these altermatives would
establish 3-13% cover of wild lupine, 3-13% cover of other nectar plants, 60% presence of
desired savamna plant species, and less tham 3% presence of mon-native imvasive species.
Disturbance from KBB opening restoration might displace or kill KBB within the 73 openings
currently occupied by EBB within the Project Area. KBB have limited mobility and likely would
not escape proposed management activities. While some KBB adults might be able to move out
of treated areas, eggs and larvae are immeobile and thus are particnlarly valnerable and likely to
be crushed during mechanical treatments such as brush hogging or discing, bumed during
prescribed buming, or trampled during hand cutting. Prescribed buming might directly affect
EBB by killing all life stages. All other management activities proposed under KBB opening
restoration would be prohibited between March 15 and Aungust 13, which would minimize
potential direct adverse effects on larval and adult life stages of EBB (see conservation measures
for EBE in Appendix A of this document). However, these activities might still directly affect
EBB by destroying overwintering eggs.

EBE opening restoration management activities also might damage or destroy wild lupine,
reducing the availability of the sole food source for KEB caterpillars. KBE eggs and larvae
primarily occor in assodation with wild Inpine (USD] Fish and Wildlife Service 2003). As such,
activities that damage or destroy wild lupine are more likely to destroy KBB egps and larvae.
Implementation of the proposed treatments may also temporarily disrupt the normal behavior
of KBB, such as altering KBB dispersal or limiting the use of foraging or mating areas,
potentially affecting productivity. KBE are most likely to be directly affected during the
implementation of treatments by heavy equipment use (e.g., harvesters, slidders, trocks,
bulldozers, discing, plowing) and prescribed buming. In addition, vehicle use and foot traffic
along roads and within openings during management activities may temporarily increase the
level of distorbance (e.g., human activity, noise, and habitat degradation), damage wild lupine
and other nectar sources, temporarily displace, alter movement, or disTupt normal behavior of
EBB, and increase the risk of vehicle collisions, and wvisitors directly harming, harassing, or
killing KBE. However, given that few (<10) KBB are present within most (84%) occupied KBEB
openings, and wild lnpine and other nectar plants cover a small portion (1-4%) of ocoupied
openings (USDA Forest Service 2009, USDA Forest Service 2009hb), the likelihood that KEB
eggs, larvae, or adults, or wild lupine and other nectar plants would be exposed to KEBB opening
restoration activities is very low.

Savanna creation, prescribed buming, red pine thinning, and oak/aspen clearcuts, proposed
mnder Alternatives 2 and 3, may also displace or kill adult KBB dispersing into stands that are
adjacent to the 73 occupied openings. However, no corupied KBB subpopulations were located
within areas proposed for these treatments during wildlife surveys conducted m 2006, 2007,
and 2009. In addition, these proposed treatment areas are mostly forested and provide
mnsuitable habitat for EBB. Given that few (<10) EBB are present within most (84%) occupied
EBB openings and most areas proposed for savanma creation, prescribed buming, red pime



thinning, and oak/aspen clearcuts provide unsuitable habitat for KBB, it is highly unlikely that
EBB would be directly affected by these treatmnents.

Management for the KBE may be detrimental to the species if not planmed and executed
appropriately (USDA Forest Service 2006a, USDI Fish and Wildlife Service 2006). The seasom,
imtensity, and frequency of management activities (particularly prescribed bums) could have
detrimental effects om KBB through the lkblling of eggs, larvae, or adults. For example,
operations during the larval and flight periods between March and Aungust have the greatest
potential of cansing disturbance, damaging wild lupine and other nectar sources, and killing or
disrupting the behavior of KBB. While KBE adults and larvae are less likely to be affected
directly by management activities conducted between September and April (outside the larval
and flight periods), implementation of treatments may still have short-term adverse direct
effects via the crushing or burming of eggs (USDA Forest Service 2006a, USDI Fish and Wildlife
Service 2006). In addition, restoration activities conld eliminate a KBE subpopulation if they are
conducted on the majority of an occupied KBB opening, and there is no source of individnals
within a short distance to allow for repopulation (USDA Forest Service 2006a, USDI Fish and
Wildlife Service 2006). For example, prescribed buming may threaten KBB populations if
buming is conducted on the majority of a KBB site at one time, and if high intensity fires are
nsed at frequent intervals (I5D] Fish and Wildlife Service 2003). Mowing between late spring
and early summer could damage wild lupine, eliminating food for KBB larvae, and mowing
during adult nectaring periods might greatly reduce flower number and nectar availability
(USDI Fish and Wildlife Service 2003). The mowing of wild lupine and nectar plants before
seeds mature and disperse may reduce the reproduction of these food plants. This would have a
long-term detrimental effect on EBB (USDI Fish and Wildlife Service 2003).

By implementing comservation measures outlined for KBB in Appendix A within occupied or
potential vnoccupied KBB habitat, management for KBE would be planned and executed to
minimize adverse effects om KBE adults, larvae, and eggs and wild lupine and other nectar
sources. Conservation measures for occupied KBE habitat would be implemented within the 73
openings covering 319 acres cocupied by KBE. Based on the overlap of historical ocourmences of
savanna, barrens habitats and EBB, 2,547 acres within the Project Area have the potential to be
restored to suitable KBE habitat Conservation measures for potential umoccupied KBB habitat
wonld be implemented within the 2,542 acres proposed for savanna creation under Alternatives
2 and 3. Should any new occupied KBB habitat be identified during treatment of units or in
future surveys, these same conservation measures would be applied.

Conservation measures include all Forest Plan Standards and Guidelines (IISDA Forest Service
2006b), as well as other suggested management practices described in the KBB Fecovery Plan
(USDI Fish and Wildlife Service 2003) and the DEAFT Management Strategy (USDA Forest
Service 2004a). Standards and guidelines include, but not are limited to, the following:

1. Planming, both anmunally and comulatively for the term of the project, for the appropriate
amount, spatial arrangement, and rotation schedule of restoration sites to masdmize
habitat recovery and recolonization potential;

2. Seasomal time restrictions for each restoration technique to minimize the potential for
direct effects and to masxdmize effectiveness;

3. Minimize incidental habitat damage due to equipment or methodology; and



4 Pre- and post-treatment monitoring for KBE and habitat responses ('SDA Forest Service
2006a, USDI Fish and Wildlife Service 2006).

The monitoring of treatment results and progress allows for any necessary adjustments to be
made to restoration techmiques (USDA Forest Service 2006a, USDI Fish and Wildlife Service
2006). For example, to minimize the nmmber of KBE killed and the amount of suitable KBEB
habitat impacted from prescribed bums, cooupied KBE openings wounld be divided into at least
3 bum units based on the number of KBE and habitat conditions (i.e., occurrence of wild lupine
and other nectar sources), the most degraded 1/3 would be treated first, and no more than 1/3
of an ocoupied opening would be bumed in any one year. In addition, oocupied KBB openings
schedunled for buming would ideally be within ¥ mile of unbumed occupied KBE openings to
aid recolonization. Using an approximate 4 year bum frequency would also give the bumed
areas Hme to regenerate and become repopulated by KBB so they could aid in recolonization
when other units within eccupied KBE openings were bumed.

Except for prescribed buming, all of the other management activities would be prohibited
between March 15 and August 15, during the larval and flight periods. This would minimize
the adverse effects to KBB adults and larvae and important nectar plants such as wild lupine.
Forest Service employees and contractors who perform management activities also would be
eduocated to recognize and avoid wild lupine. In addition, anmnmal surveys would be conducted
to provide up-to-date information on distribution and status of KBBs, which would be applied
to management activities to minimize take.

Some of the conservation measures outlined for occupied KBB habitat in Appendi A are not
specified in the Forest Plan Standards and Guidelines (USDA Forest Service 2006b), but are
consistent with the management suggestions proposed in the Standards and Guidelines, the
KBE Recovery Flam (USDI Fish and Wildlife Service 2003), and the DREAFT Management
Strategy (USDA Forest Service 2004a). For example, these conservation measures allow a
combination of mammal or mechanical treef/shrub remowval, herbiciding, and/or
seeding/ planting to ooour following a prescribed bum on 1/3 of an occupied FBE opening, as
lomg as all treatments occur within the bumed umit, during the same year that the area was
bumed. By combining treatments, restoration goals for ocoapied KBB habitat might be achieved
more effidently and effectively. For example, a prescribed bum might remove leaf litter and
reduce fire-intolerant species that out-compete important nectar plants like wild lupine, but
only top kll woody vegetation less than 3 inch dbh. By following the bumn with hand cutting,
larger shrubs and trees could be remowved that are nmot killed during the prescribed bum,
increasing incddent sunlight and subsequently favoring the establishment of fire-tolerant nectar
speces. In additiom, the desired composition of nectar plants might be achieved more
effidently and effectively by broadcast seeding bumed areas in the fall. Also, some non-native
imvasive species, such as autumn olive or Japamese barberry, might be controlled more
effidently and effectively by following a presaribed bum with herbicide application. Although
this conservation measure was not specified in the Forest Plam Standards and Guidelines
(USDA Forest Service 2006b), it is consistent with the Standards and Guidelines given that the
conservation measures for subsequent restoration techniques would be implemented. Minimal
additional adverse effects to KBB or suitable KBEB habitat would be likely to coour within the
mnit since: 1) it has already been bumed; 2) no more than 1/3 of an ocoupied site would be
treated within a given year; and 3) it represents the most degraded portion of an corupied site.



Another consexrvation measure outlined for occupied KBD habitat in Appendix A that is not
specified in the Forest Plan Standards and Guidelines (USDA Forest Service 2006b) allows
mechanical equipment, of similar size and weight to a mower or brush hog, to be nsed to
remove slash/woody debris within an occupied KBE opening. This measure is consistent with
the management snggestions proposed in the Standards and Guidelines, the EBB Fecovery Plan
(USDI Fish and Wildlife Service 2003), and the DEAFT Management Strategy (USDA Forest
Service 2004a). Mechanical removal of slash/woody debris would be prohibited between March
15 and August 15, and would occur on no more than half of an occupied KBE opening each
season unless there is a colonization source within one-fourth mile that has the capability to
recolonize the opening. Cut vegetation within an corupied KBE opening that might contain
EBB eggs would be left unless the cut vegetation is collected and placed in another suitable KEB
habitat site. In occupied KBE openings that have experienced heavy woody encroachment, it is
logistically unfeasible to remove slash/woody debris by hand after woody vegetation has been
cut. By allowing the nse of mechanical equipment, such as a farm tractor with a trailer, that is
the size and weight of a mower or brush hog, the comservation measure requiring slash not to
exceed 20 percent of am area would be achieved more efficiently and effectively. This
conservation measure is consistent with the Forest Plan Standards and Guidelines (USDA
Forest Service 2006b) given that the adverse effects of mechanical removal of slash/woody
debris using equipment of similar size and weight to a mower or brush hog are assumed to be
similar to those from mowing or brush hogging, and, as such, the conservation measures
outlined for these two activities in Appendix A would be applied.

When management is planmed and executed appropriately (e.g., conservation measures such as
those in Appendix A are implemented), prescribed buming and mechanical treatments within
occupied KBBE habitat have been shown to not adversely affect KBE or wild lupine. For
example, Pickens (2006) compared KBB abundance in bumed, mowed, and unmanaged sites
and found no significant difference in male or female abundance during the first brood. In the
second brood, there were significantly more females in bumed areas compared to the other two
treatments, and significantly more males in bumed and mowed areas compared to unmanaged
areas (Pickens 2006). In addition, King (2003) compared conftrol, mowed, and bumed treatment
effects on KBB populations and the cover of associated herbaceous plants, and found no
treatment-related changes in KBE density or cover of wild lupine. Wild lupine responses also
did not significantly differ among herbicide and mechanical treatments applied at annual, four,
and eight year intervals in a study conducted by Forrester et al. (2005). However, wild lupine
cover, chmmp size, and density of stems per clump increased following application of treatments
in general (Forrester et al. 2003). The nomber and cover of nectar spedies, total herbaceous
cover, and species richness also responded positively to treatment overall (Forrester et al. 2003).
Also, lopine abundance and the proportion of lupine stems with sipns of feeding were
positively comrelated with military training activities, suggesting that mantenance of lupine
habitat can be achieved in comcert with human uses such as military training when planmed and
exernted appropriately (Smith et al. 2002). In general, many methods for removing and
suppressing tree and shrob canopy can have a net positive effect on wild lupine and KBB, and
should be imed and carried out in ways that minimize harm to the butterfly, wild lupine, and
nectar plants (USDI Fish and Wildlife Service 2003).

Under Altermatives 2 and 3, strip/patch or spot application of gylphosate, triclopyr, or
imazapyT is proposed to conbrol non-native invasive species and to comtrol persistent woody



vegetation within savamnnma creation and KBDB opening restoration areas. Ecological risk
assessments conducted for glyphosate, triclopyr, and imazapyr suggest that nse at rates
commonly used by the Forest Service poses litle or no rsk to wildlife (USDA Forest Service
2003a, USDA Forest Sexrvice 2003b, USDA Forest Service 2004b). The proposed herbicides are
not highly toxic to avian receptors such as bald eagles, to msect species such as Kamer blue
butterflies, to reptile spedes such as Blanding's turtle or wood turtle, or to the small mammal,
amphibian, and fish species that form the chief prey of camivores such as red-shounldered
hawlks, northemn goshawks, and bald eagles (USDA Forest Service 2003a, USDA Forest Service
2003k, USDA Forest Service 2004b). Proposed herbicides are not cholinesterase inhibitors such
as organophosphate or a carbamate insecticide (or chemically related to snch insecticides) that
are highly toxic to wildlife, especially insects and other invertebrates. Nor are the proposed
herbicides chemically related to chlorinated hydrocarbon mmsecticdides such as DDT that are
highly persistent in the environment and kmown for causing eggshell thinning of raptors (birds
mammalian, aquatic, avian, and terrestrial wildlife species suggest glyphosate, triclopyr, and
imazapyT are generally safe to mammals, birds, and other wildlife if used in accordance with
the manufactarer label.

In addition, glyphosate, triclopyr, and imazapyr are not expected to bicaccumulate in the food
chain (USDA Forest Service 2003a, USDA Forest Service 2003b, USDA Forest Service 2004b).
EBB could be exposed to herbicides by direct contact with herbicide spray or with recently
treated foliage. Cral exposure also could cocar by ingesting contaminated nectar or by drinking
from water sources that have received contaminated surface ronoff. However, EBB are not
likely to come in direct comtact with herbicide spray or recemtly treated foliage, or comsume
contaminated nectar or water becanse only strip/ patch or spot application of herbicides wonld
be nsed to treat small areas within occupied KBB habitat Fesearch to date suggests that
glyphosate can be used with minimal direct impact on the Kamer blue butterfly (UUSDI Fish and
Wildlife Service 2003). Studies indicate that glyphosate-imazapyr mixhires may be effective in
reducing woody cover with positive effects om wild lnpine populations (USD] Fish and Wildlife
Service 2003). Sucoff et al. (2001) suggested that glyphosate-triclopyr mixtures may canse a
slight (2%) reduction in the reproductive success of KBB.

Poorly timed or poorly located use of herbicides can have a negative effect om KBB, by kdlling or
suppressing wild lupine or important nectar plants (USDI Fish and Wildlife Service 2003).
Application of herbicides in KBB occupied areas is best done after wild lipine and nectar plants
senesce (3D Fish and Wildlife Service 2003). Any adwverse effects to EBE and its habitat wonld
be minimizred by prohibiting herbicide application i or adjacent to occapied KBB habitat
between April 1 and August 13, except when the wind is not blowing toward the habitat and
there is a mininnm buffer of 100 feet (30 m) between the habitat and treatment area, and by
avoiding wild lupine during herbicide application, as outlined in the conservation measures for
EBB in Appendix A. These conservation measures would ensure that herbicide applications are
not completed at a ime and place where there would be adverse effects to the spedes (USDA
Forest Service 2006a, USDI Fish and Wildlife Service 2006).

Vegetative management proposed under Alternatives 2 and 3 would likely have a greater effect
temporarily reduce densities of wild lupine and other native flowering plants that serve as food



sources for KBE larvae and adults, and/or the cover of warm season grasses that are nsed by
adult EBB for basking and roosting. For example, prescribed bums might damage vegetation
and increase the amount of bare ground within treated KBE openings, temporarily decreasing
cover and the abundance of native grasses, herbs, wildflowers, and fruit-bearing shrobs. In
addition, mechanical equipment such as a mower or brush hog might mm over and destroy ant
mounds during operations, which might subsequently increase the rates of parasitism and
predation om KBE larvae. Without sufficient mowledge of what plant species are present on a
given site and their response to different management activities, implementation of proposed
treatments might increase indesired plant species. For example, fire may either increase the
abundance of invasive species, such as spotted Imapweed, and/or native spedes, such as
Permsylvania sedge, that compete with wild lupine and nectar plants.

Disturbance from restoration activities also might create conditions favorable for the
establishment of non-native mvasive spedes, such as spotted Imapweed and 5t. John's wort.
While nom-natives like spotted Imapweed do provide nectar sources for EBB, they tend to choke
out some native plants, and consequently dominate and reduce overall site biodiversity, which
might increase the risk of extirpation of KBE subpopulations (USDI Fish and Wildlife Service
2006). Proposed herbicide treatments under Altematives 2 and 3 would minimize the
occmrence of non-natives and favor more desirable native nectar species. Effects of herbicides
on the growth and flowering of wild lupine and other nectar plant species varies, and at times
might result in a temporary reduction in habitat quantity and quality for KBE (USDI Fish and
Wildlife Service 2003). Potential adverse indirect effects to KBE habitat quality are expected to
be minimized by implementing the conservation measures outlined for KBE im Appendix A,
equipment or methodology, and use pre- and post-treatment monitoring to ensure treatments

Under Alternatives 2 and 3, savarnna creation and KBE opening restoration also might improve
habitat for herbivores occurming within the Project Area. Wild lupine is browsed by deer,
woodchucks, and insects (USDI Fish and Wildlife Service 2003). In particular, deer might
experience an increase in habitat quantity and quality, potentially cansing localized increases in
deer mumbers (USDI Fish and Wildlife Service 2006) and increased herbivory on wild lupine
within savanna creation and KBE opening restoration areas (USDI Fish and Wildlife Service
2006). KBB eggs and larvae primarily oocur in association with wild lupine (USDI Fish and
Wildlife Service 2005), so herbivory on wild lupine also likely wounld destroy EKBE eggs and
larvae. High deer densities can devastate KBE habitat and canse direct mortality by the
mmgestion of larvae (Schweitzer 1994). Schweitzer (1994) recommends that deer populations be
managed to levels where no more than 15 percent of lupine flowers are consumed. Howewver,
long-term, deer herbivory might decrease the owverall rate of KBE reproduoction by Emiting
lupine growth (USDI Fish and Wildlife Service 2006). It is mnlmown whether other birds or
mammals that might bemefit from savanna creation and KBB opening restoration treatments
such as wild turkey cause sipnificant mortality at any life stage of the Kamer blue butterfly
(USDI Fish and Wildlife Service 2003). However, bird beak-marks have been observed
occasionally on the wings of adult KBB (USDI Fish and Wildlife Service 2003).



Much of the habitat change expected from savanna creation and FBB opening restoration
treatments proposed under Alternatives 2 and 3 would likely have beneficial indirect effects to
local EBE populations. Prescribed buming wounld be used to suppress undesirable plant
spedes, enhance the diversity and abundance of desirable plant species, raise soil pH, and
expose mineral soils. Woody plant cover would be reduced, increasing the incident sunlight at
ground level (USDI Fish and Wildlife Sexrvice 2003). Hand cuotting, mowing, brush hogging,
and herbicide application would mimic certain effects of fire, wild herbivore grazing and
browsing, and imsect and disease ontbreaks, suppressing undesirable herbaceous and woody
plants and increasing incident sunlight at ground level (U'SDI Fish and Wildlife Service 2003).
Soil scarification would mimic certain effects of fire by exposing mineral soils and providing
sumnlit seed beds to promote the germination and growth of lupine and nectar plants (UUSDM] Fish
and Wildlife Sexrwvice 2003). Soil scarification would be used when wild lupine or nectar plant
dencities are imsufficient to meet KBB habitat management objectives, and wounld be followed
by seeding or planting, Seeding/planting activities wounld increase the abundance of the KBE's
host plant, adult nectar sources, and warm season grasses for basking and roosting. Herbicide
treatments also would reduce stump sprouting of woody vegetation and establishment of non-
native imvasive species within treated areas, which could impede the establishment of wild
lupine and other desired mectar sources thromgh shading or competiion (U5SDI Fish and
Wildlife Service 2003).

Oherall, savanna creation and KBB opening restoration would reduce overstory and understory
cover, and increase sunlight and the overall open nature of the savanna/barrens habitats (L'SDI
Fish and Wildlife Service 2006). These treatments would subsequently shift the competitive
advantage away from shade-tolerant plant spedes and provide the variable light conditions
required to promote the growth of wild lupine (the sole food source for the KBB caterpillar),
other EBB nectar plants such as black-eyed Susan and horsemint, and native grasses such as big
blue stem, litte blune stem, and Indian grass. The expected net effect of savanna creation and
EBE opening restoration would be improved habitat conditions for KBB. This would be
evidenced by increased production and biomass of wild lupine and other important KBB nectar
plants and the suppression of woody vegetation (USDI Fish and Wildlife Service 2006). These
improved habitat conditions would likely increase adult foraging and breeding, and the
development of eggs and larvae (USDI Fish and Wildlife Sexvice 2006).

Currently, suitable KBE habitat cccupies 319 aces within the Project Area.  Without
management, the qunantity and quality of this habitat wounld continme to decline over time duoe
to uncontrolled encroachment of woody vegetation and subsequent reductions of wild lupine
and other nectar plants. Savanna creation and opening restoration activities wounld create up to
3,061 acres of suitable KBE habitat under Altermatives 2 and 3. This acreage would contribute to
the Forest Plan's goal to restore 20,300 acres of savarmas/barrens within the four designated
EBB metapopulation areas and essential KBB habitat (USDA Forest Service 2006k).

Management activities under Alternatives 2 and 3 would create a heterogeneons habitat mosaic
that provides subhabitat wariatiom in tree camopy and shrub cover, plant commmumity
composition, thermal environment, topography, and soil moishoe required for mating,
roosting, adult feeding, oviposition (Le., egg laying), and egg and larval growth and survival. In
addition, these altermatives would develop a habitat design that masdmizes cormectivity
between subhabitat types within subpopulations, as well as between subpopulations within the



Otto and White River Metapopulation Areas. This would meet the requirement to promote
dispersal and support persistent viable metapopulations. By creating a heterogeneous habitat
mosaic that provides subhabitat varation for all KBE Life stages and masximizes conmectivity
between subhabitat types within and between KBB subpopulations, Alternatives 2 and 3 would
imcrease the acreage, distribution, and conmectivity of suitable KBE habitat as directed by the
EBBE Recovery Plan (USDI Fish and Wildlife Service 2003), the DEAFT Management Strategy
(USDA Forest Service 2004a), and the Forest Plan (USDA Forest Sexrvice 2006b). Altermatives 2
and 3 would also follow an adaptive management approach, modifying treatments in response
to effectiveness momitoring and nsing demonstration projects to determine the most efficient
and effective restoration techniques. This would increase the probability of restoration success
occupied and mnoccupied habitat patches, the number of cocupied KBB subpopulations and the

Orerall, vegetation management activities proposed under Alternatives 2 and 3 may have direct
and indirect effects on KBB within the Project Area However, KBB opening restoration and
savanna creation are necessary to preserve, enhance, and create habitat for KBE to promote
treatments, KBB populations wounld likely continue to decline within the Otto and White River
Metapopulation Areas, and surviving subpopulations would become even more isoclated and
discommected, and thus subject to a higher risk of extirpation from catastrophic events. KEB
opening restoration and savanma creation are expected to have an owverall beneficial effect on
EBB populations by increasing the acreage, distribution, and conmectivity of suitable habitat
with the goal of establishing two large viable metapopulations in the White Fiver and Otto
Metapopulation Areas as directed by the KBE Fecovery Plan (USDI Fish and Wildlife Service
2003), the DEAFT Management Strategy (USDA Forest Service 2004a), and the Forest Plan
(USDA Forest Service 2006b).

Off-road wehicle use (ie., all terrain vehicles, dirt bikes, snowmobiles), cross-country travel via
foot or horseback, and dispersed camping may increase within areas proposed for savanma
creation and KBE opening restoration under Altematives 2 and 3. Increased recreational use
might reduce the quantity and quality of potential and cccupied KBB habitat by
1. Damaging or disturbing KBB habitat elements (Le, trampling, removing, or otherwise
damaging wild lipine or other important mectar plants, or increasing non-native
mvasive species);
2. Increasing the risk of wehicle/KBB collisions, visitors directly harming, harassing, or
klling KBE (all life stages);
TEI:I!.PBIBII].}" d:splm:mg, all&mtg :I:I!I.EI-?EIIE'I.[' or disrupting normal behavior of KBE (ie,
Increasing soil disturbance, Ernﬂmﬂnmpﬂ:hm,ﬂndﬂmmtnfbareglnmld;
Increasing the risk of illegal collection; and for
Wildfires (USDA Forest Service 2006a, USDI Fish and Wildlife Service 2006).
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measures outlined for KBE in Section Appendix A Signs would be installed within areas
proposed for savanma creation and KBB opening restoration treatments explaining the benafits



of restoring native plant communities and requesting recreationists to stay on designated roads
and trails. If damage from recreational use within treated areas is noted im KBB habitat, public
access to managed savannas and openings would be blocked via a variety of methods such as
barrier posts or piling brush around the perimeter of treatment areas.

Pecreation and transportation management activities proposed under Alternatives 2 and 3
wonld have primarily beneficial effects to local KBB subpopulations within the Project Area by
reducing the conflicts that would ocour between humans and FBB as a result of these activities.
Following the Forest Plan management direction for the WESMNA all Forest System roads that
are currently open within the WESINA would be cdosed under Altematives 2 and 3. Both
Alternatives also propose the development of a parling area for motorized vehicles within the
WESINA. In additiom, under Altermatives 2 and 3, the number of motorized-dependent
camping sites would be limited to 11 desipnated sites. Currently, roads ooour on 3.6 acres of
occupied KBB habitat, and campsites ocour om 1.3 acres of occupied KBB habitat.

The White River Metapopulation Area occurs within the WRSINA. Under Altematives 2 and 3,
all Forest System roads and campsites that curently occur in potential or cocapied KBE habitat
would be dosed under Alternatives 2 and 3. However, neither Alternative proposes closing all
Forest System roads within the Otto Metapopulation Area. Under Altemative 2, 0.2 miles of
Forest System roads would be closed to motorized use within cocupied KBE habitat in the Otto
Metapopulation Area; Forest System roads would still occocur on 0.8 acres of occuopied KBEB
habitat. Alternative 3 would rednce human access and use more than Alternative 2 by closing
an additiomal 0.7 miles of Forest System roads that ocour within occupied KBE habitat to
motorized use, with the exception of seasonal snowmobile use. However, Forest System roads
wonld still ocour on 0.3 acres of oorupied KBB habitat in the Otto Metapopulation Area under
Alternative 3.

By closing roads and dispersed motorized camping sites that cocur within potential or cocupied
EBB habitat, as proposed under Alternatives 2 and 3, human use would be less likely to damage
or disturb KBB habitat (Le, trampling, removing, or otherwise damaging wild lupine or other
important nectar plants); temporarily displace, alter movement, or disrapt normal behavior of
EBE (ie., interfere with dispersal or mating activities); or result in wehicle/EBE collisions,
visitors directly harming, harassing or killing KBE (all life stages), illegal collectiom, and
wildfires. Feduced traffic along roads also would likely decrease the risk of off-road vehicle use
(ie., all terrain wehicles, dirt bikes, snowmobiles) and cross-country travel, which might
adversely affect KBBE habitat via soil erosion and compaction, increases im bare ground,
reduction in nectar plants, and increases in non-native invasive species. Foads and trails that
border savarma creation and KBE opening restoration treatments would likely experience an
imcrease in nectar plant awvailability, increasing the guality and quantity of KBE dispersal
corridors within the Project Area.

Human use and its associated impacts (ie., damaging wild lupine or other habitat elements,
kiling or disrupting the behavior of individual KBB, spreading non-native invasive species, soil
disturbance or compaction) might adversely affect KBEB where comnty roads and Forest System
roads remain open to motorized use within potential and occupied EBE habitat Potential



adverse effects from Forest System roads that would remain open within KBB habitat would be
minimized with the implementation of conservation measures outlimed for EBB habitat in
Appendix A Sipns and barriers would be nstalled along all Forest System roads that would
still oocur within occupied KBB habitat, to prevent off-road vehicle use (ie., all terrain vehicles,
dirt bikes, snowmobiles) and dispersed camping. If Forest System roads and their assodated
nses are found to adversely impact KBB or its habitat, they would be relocated or
decommissioned. Potential adverse effects from county roads that would remain open to
motorized mse within potential and occupied EBB habitat in the White River amd Otto
measures outlined for KBB habitat in Appendix A

Currently, horseback riding oocurs on Forest System roads throughout the Project Area, and
cross-country travel is permitted for horseback riding, except where posted signs exclude this
form of recreation. Under Altermative 2, cross-country travel for horseback riding would no
longer be permitted within the WR3MNA, and thus the White River Metapopulation Area
Horseback riding would be limited to a 19.7 mile desipnated trail which ocoors outside
potential and occupied KBE habitat. In addition, Alternative 2 proposes the development of a
day-use parking area for horse rigs within the WESMNA, and would require the removal of horse
manure, feed, and hay at the designated day-use parking area and at designated camping areas
within the WESMNA. Altermative 2 also would allow for the watering of horses with buckets at
identified permanent water sources on MNational Forest System lands. Altemative 3 would
reduce this form of non-motorized use more than Alternative 2 by prohibiting horseback riding
Metapopulation Area. Cross-country travel for horseback riding and riding along Forest System
roads would still be permitted within the Otto Metapopulation Area under Alternatives 2 and 3.
In addition, under Alternatives 2 and 3, horseback riding would still occor on county roads that
oocur within potential or occupied EBB habitat within the White River and Otto

Becanse of their relatively large weight and small area in contact with ground, horses have a
relatively high potential for environmental damage: more than 20 times the pressure of a man
wearing boots and more than twice the pressure by a trail bike or four-wheel drive wvehicle
(Landsberg, et. al. 2001). Horse use has been shown to result in soil erosion and compaction
(Cole and Spildie 1998, Deluca et al. 1998, Campbell and Gibson 2001, Pickering et al. 2009). In
addition, horse use has been chown to damage forbs and shrubs via trampling and grazing, and
cause defoliation and nutrient enrichment by urination and defecation, reducing plant height
and biomass and changing plant spedes composition along trails (Cole and Spildie 1998,
Pickering et al. 2009). Studies also have shown that horses can transport the seeds of non-native
mvasive spedes in their mamure and thms have the potential to spread inwvasive species
(Campbell and Gibson 2001, Landsberg, et. al. 2001, Cosyns, et. al. 2005, Wells and Lauenroth
2007, Pickering, et. al. 2009, Stroh and Struckhoff 2009, Pickering and Mount 2010). The risk of
mvasive species establishment is highest when mamure is deposited in disturbed, damp sites,
especially off-track (Landsberg, et. al. 2001).

In addition to adversely affecting soil and wvegetation, horse nse has been reported as a

contributing factor to the decline of several invertebrate spedes. Vaughan and Black (2002)
reported that within one site occopied by the Taylor's checkspot butterfly, 13-16 horses



trampled much of the area containing Indian paintbrush (the larval hostplant) and might have
played a role in the extirpation of the Taylor's checkerspot from the site. Development of the
Mt. Adams Horse Camp at Bugle Springs in the Gifford Pinchot MNational Forest was expected
to be detrimental to Mardom skippers as a result of trampling by humans and horses, and
grazing by horses within Mardon skipper habitat (Black, et. al. 2002). Recreation also has been
found to disrapt the normal behavior of KBE and other listed butterfly spedes, potentially
reducing awvailability of suitable habitat and reducing productivity. Hiking, jogging, and dog
walking alomg trails in occupied BB habitat at Indiana Dhmes MNational Lakeshore was found
to sipnificantly disturb KBB (persommel commmmnication, Dr. Tory Benmett, Oregon State
University, May 9, 2010). Post-dishirbance female KBBs flew for longer periods of time than
male EBBs before retoming to natural behawvior, such as ovipositing, nectaring, host plant
searching behavior and basking (Ibid). Empirical data soggests that if female KBBE are
frequently disturbed, they select host plants further from trails, essentially degrading the
quality of KBB habitat in pro:dmity to trails and reducing the total amount of suitable habitat
available to females (Thid). These results have implications for female KBBs in terms of energy
expenditure (potentially impacting their survival and egg production), their oviposition rate
(potentially decreasing the number of eggs laid over an individunal’s flight period), and host
plant selection (potentially limiting females from ovipositing om lupines near trails). KBEB
sensitivity to horse use along trails in ococupied habitat would likely be greater than hildng,
jogging, and dog walling

By reducing horseback dding within potential or occupied KBE habitat within the WESMNA as
proposed under Altematives 2 and 3, this non-motorized use would be less likely to trample
EBB (all life stages); temporarily displace, alter movement, or distupt normal behavior of KBB
(i.e., interfere with dispersal or mating activities); damage wild lnpine or other important nectar
plants; reduce presence and productivity of savanna nectar species; increase non-native
imvasive species; or increase soil disturbance, erosion, soil compaction, and the amount of bare
ground. Fequiring removal of horse manure, feed, and hay at the designated day-use parking
area and at designated camping areas within the WESMNA also likely would reduce the risk of
mtroducing and spreading non-native imvasive species within the Project Area. Allowing for
watering horses with buckets at identified permanent water sources is not expected to affect
EBB or its habitat, as the watering locations would not occur within potential or ococupied KEB
habitat.

Horseback riding and itz associated impacts (Le., damaging and reduocing wild lupine or other
important nectar spedes, killing or disrupting the behavior of individual KBB, spreading non-
native imvasive species, increasing soil disturbance, erosion, compaction, and bare ground)
might adversely affect KBE where county roads, Forest System roads, and MNational Forest
System lands remain open to this non-motorized use within potential and ocoupied EKBB
habitat. Potential adverse effects from cross-country travel and horseback riding along Forest
System roads within potential and occupied KBB habitat in the Otto Metapopulation Area
habitat in Appendix A Signs and barriers would be posted to ensure the public stays on Forest
Fystem roads within ccoupied KBE habitat. If damage from horseback riding is noted within
occupied KBE habitat, Forest System roads providing access to damaged occupied sites would
be relocated or decommissioned. Signs would be posted to ensure the public stays on roads



EBB habitat, barriers would be installed to ensure the public stays on Forest System roads.
Potential adverse effects from county roads that would remain open to horseback riding within
potential and occupied KBB habitat in the White Fiver and Otto Metapopulation Areas also
habitat in Appendix A

Oherall, recreation management activities proposed under Altermatives 2 and 3 would likely
decrease the risk of mortality and improwve habitat quantity and quality for KBB within the
Project Area Altermative 3 would reduoce potential adverse effects of recreatiomal use to KBEB
and its habitat more than Alternative 2, given that it proposes a preater reduction in human
access and nse within potential and occupied KBE habitat. Both Altermatives would meet Forest
Flan management objectives for the WESINA (USDA Forest Service 2006b).

(3,57 Cunmilative Effects

Increases in human populations and associated land development, road conmstruction, and
recreatiomal uses are expected on private lands within the MINF. These activities would likely
result in the degradation and permanent loss of KBE habitat and directly impact individual
Kamer blue butterflies by:

Increasing the level of disturbance (e g, hnman activity, noise, and habitat degradation);
Damaging wild lupine and other important KBE nectar plants;

Temporarily displacing, altering movement, or distupting normal behavior of KBB; and
Increasing the misk of wvehicle/KBE collisions, wildfires, wvisitors directly harming,
harassing, or klling KBB (all life stages), illegal collection, dispersed camping, and cross
country travel.

Additional actions performed on private lands that may adversely affect KEE in the future
within the MINF are fire suppression, mowing and grazing, off-road vehicle use (i.e., all terrain
vehicles, dirt bikes, smowmobiles), application of pesticides, and timber harvest. In addition,
mineral developments are reasonably certain to ocour in the foreseeable future within the MMNF
and have the potential to cumnlatively affect KBB and its habitat. Although land development
activities may increase non-forested areas on private lands within the MINF, herbaceons species
favorable to KBB are not likely to increase proportionately. Crerall, habitat quantity and quality
for the Kamer blue butterfly and KBB occurrences would likely decline on private lands within
the MINF. As a consequence, suitable KBB habitat on federal lands within the MINF is likely to

The Forest Plan directs restoration and maintenance of 20,300 acres of savarma/barrens within
designated KBE population management areas and essential KBB habitat within the HMINF
(USDA Forest Service 2006b). Within the White Fiver and Otto Metapopulation Areas, 2814
and 2,209 acres (respectively) are proposed to be treated to dewvelop savanna/barrens and
openings that are accessible and nsable by Kamer blue butterflies (USDA Forest Service 2004a).
Savanna creation and KBE opening restoration treatments proposed under this project wonld
help achieve this goal. Implementation of the conservation measures presemted above in
Appendix A would minimize potential adverse effects to KBB and its habitat on INational Forest
System lands within the Project Area. Althoungh increases in human populations and associated



land uses and developments are expected within the MNF in the future, positive effects of
Forest Service projects such as the Proposed Action should mitigate potential the negative
effects of activities on private lands.

In addition, current treatments to restore savanna for KBB are ocourring on 363 acres within the
White River Metapopulation Area wnder the Savarma/Barrens Festoration Project (USDA
Forest Service 2008). Treatments to restore occupied EBB openings on 431 acres within the
White River and Otto Metapopulation Areas also are occurming under the Kamer Blue Butterfly
Habitat Festoration Project (USDA Forest Service 2009). The activities inclnded umnder
Alternatives 2 and 3 complement these two restoration efforts by expanding the acreage to be
treated for savamnma creation and opening restoration, and increasing the number of treatment
techmiques that can be used to meet restoration goals.

The Forest Service is also working in cooperation with the Michigan Department of MNatural
Resources and Enviromment, Consumer’s Energy, The INature Conservancy, and by extension,
private landowmers, to conduct coordinated mamagement activities, particularly prescaibed
buming, to masximize increases in total KBB habitat creation and conmectivity across differemt
land owmerships. In addition, the Forest Service has a Kamer bloe butterfly Volunteer Chutreach
Program, which encourages private citizens to actively participate in K.BB surveys and provides
imformation about how to manage lands for savanna-dependent species.

Orver the next 30 years, stands proposed for treatment under Alternatives 2 and 3 would
regenerate and mature, again favoring wildlife spedes that prefer mature forest types.
However, based upon management direction in the Forest Plan, reversion to pre-treatment
conditions would be prevented as vegetation management would continue to comar within the
MINF in the future. Stands restored to savanna/barrens and openings would be maintained as
such before they converted to other forest types, thns continming to provide suitable KBB
habitat. Owverall, the net long-term conmlative effect of the proposed restoration treatments and
other protective measures and planned activities within the MINF would be benefidal to the
KBB.

i35p Indiana Bat

Stat 1 Distributi
In 197, the Indiana bat was listed federally as an Endangered species in the United States
(USDI Fish and Wildlife Service 2006). A portion of the proposed activities under Altematives 2
and 3 are within the potential breeding habitat area for Indiana bat on the HMINF (USDA Forest
Service 2006a, USDI Fish and Wildlife Service 2006). Indiana bats roost and form matemnity
colonies under loose, exfoliating bark of trees (usnally dead), in live shag-bark trees, or in
hollows and cavities of mature trees in floodplain and bottomland forests, riparian zomes,
wooded wetlands, and upland forests (MINFI 2010, USDA Forest Service 2006a, USDI Fish and
Wildlife Service 2006, USDI Fish and Wildlife Service 2007). Foost trees are typically within
canopy gaps in a forest, in a fencerow, or along a wooded edge (USDI Fish and Wildlife Service
2007). In Michigan, savanma habitats adjacent to rparian cormidors may have been historically
important for roost sites, as the bats are thought to prefer sun-exposed trees for maximum
warmth at the northern limit of their range (MMNFI 2010). Indiana bats eat terrestrial and aquatic
imsects while foraging in forested stream cormidors, upland bottomland forests, and owver



impounded bodies of water at might (USDI Fish and Wildlife Service 2006). Detailed
imformation on the ecology of Indiana bat and its status on the HMMNF may be found in the
Indiana Bat (Myohis sodalis) Draft Fecovery Plan: First Revision (USDI Fish and Wildlife Service
2007), the Biclogical Assessment for the Huron-Manistee MNational Forests Environmental
Impact Statement and Forest Flan (USDA Forest Service 2006a), and the Biological Opinion for
the Huron-Manistee Mational Forests Land and Fesource Management Plan (USDI Fish and
Wildkfe Service 2006).

Summer (May 13 throngh Aungnst 15) distdbution of Indiana bat in Michigan ooours in the
sputhern portion of the state and includes Barry, Branch, Calhoun, Case, Clinton, Eaton, Emmet,
Hillsdale, Ingham, Jacksom, Lenawee, Livingston, 5t. Joseph, Van Buren, Washtenaw, and
Wayne Counties (Figure 3.3). Historical records from Emmet County represent the northem
most summer sightings of this species in Michigan (USDA Forest Service 2006a). A small
mumber of Indiana bats also are Imown to hibermate at Tippy Dam, which is located within the
administrative boundary of the MINF on the Manistee Fiver in Manistee County (U'53DA Forest
Service 2006a). Tippy Dam is the only lmown Indiana bat hibermacolom in the state (USDA
Forest Service 2006a), and antumm swarming and spring staging are likely restricted to this area
(USDA Forest Service 2006a). The potential range of Indiana bat extends into the northwesterm
part of the MINF along Lake Michigan (Figure 3.3), and includes a total of 441,214 acres (USDA
Forest Service 2006a). INational Forest System lands within this range might provide summer
habitat for matemnity colonies and males (USDA Forest Service 2006a). Except for records in the
Tippy Dam area, no occurrences are documented for Indiana bat on the HMMF, and the closest
Imown sommer matemity record for Indiana bat is near Vermontwville, Michigan (Eatom Co.),
approximately 62 miles sountheast of the MINF (USDA Forest Service 2006a). Mo Indiana bats
were found outside the Tippy Dam area on HMMNF lands during surveys conducted in 1986,
1993, 1999 (USDA Forest Service 2006a). In addition, no vocalizabions of Indiana bat were
recorded during bat echolocation surveys conducted on HMINF lands m the summer of 2009
(USDA Forest Service 2009d).



Figure 3.5: Distribution of Indiana bat in Michigan.
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(USDA Forest Service 2006a), and the Biological Opinion for the Huron-Manistee IMNational
Forests Land and Fesource Management Plan (UT'SD Fish and Wildlife Service 2006).

All Alternatives

Mo direct effects to Indiana bat would oocur under Alternatives 1, 2, or 3. The Project Area is
approximately fifty miles from Tippy Dam, the only Jmown hibemaculim, and the Tippy
Management Zome (swarming habitat). Therefore, no impacts to swarming bats, the
hibernaculum, or wintering bats would occur. Although the Project Area is within the potential
breeding (summer) range for Indiana bat, breeding Indiana bats are unlikely to ocoar within the
Project Area. INo suitable breeding habitat was found during wildlife surveys conducted in
2006, 2007, and 2009, and no vocalizations of Indiana bat were recorded during bat echolocation
surveys conducted in summer 2009. Echolocation is nsed to distinguish different types of bat
species in the field (persomnel commumication, Eric Britzke, U5, Army Corps of Engineers,
Apmil 1, 2010). In addition, except for records in the Tippy Dam area, no occurrences have been
documented for Indiana bat on the HMMNF. We also conducted a review of GIS vegetative data
layers and tree record data to identify potential breeding habitat for Indiana bat within the
Project Area. Based om this review, breeding habitat for Indiana bat may occor within 3 of the
stands proposed for treatment in the Project Area nnder Altematives 2 and 3 (Project File -
Review of Tree Record Data for Potential Indiana Bat Breeding Habitat within the 5ER Project
Area). The likelihood of an individual bat or colony ocoupying ome of these stands during
project implementation is very low, given that, at most, appro:ximately 65 Indiana bats are
estimated to coour within the HMINF and 441 714 acres of potential Indiana bat habitat are
estimated to ocour within the HMNF (USDA Forest Service 2006a, USDI Fish and Wildlife
Service 2006).

To further diminish the potential for direct exposure of Indiana bats to treatments proposed
mnder Altermatives 2 and 3 during the summer matemnity period, seasonal restrictions on
management activities described for Indiana bat in the Forest Plan Standards and Guidelines
(USDA Forest Service 2006b) would be implemented within these 3 stands (see comservation
measures outlined for Indiana bat in Appendix A). Bat echolocation surveys ocoor anmually on
the Baldwin,/White Cloud Fanger District. Conservation measures consistent with the Forest
Plan Standards and Guidelines (USDA Forest Service 2006b) would be implemented in stands
not cumrently listed as providing breeding Indiana bat habitat if Indiana bats are discovered
during treatments or in future echolocation surveys.

(2.5) Indirect Effects

Primary sources of information for this section are the Indisma bat (Myoks sodalis) Draft
Recovery Plan: First Revision (USDI Fish and Wildlife Service 2007), the Biological Assessment
for the Hurom-Manistee Mational Forests Envirommental Impact Statement and Forest Plan
(USDA Forest Service 2006a), and the Biological Opinion for the Huron-Manistee MNational
Forests Land and Resource Management Flan (SD] Fish and Wildlife Service 2006).

Alternative 1
Although no Indiana bat roosting or foraging areas within the Project Area are lmowm,
Alternative 1 might change the availability of potential breeding or foraging habitat within the
Project Area. Under Alternative 1, the quantity and quality of mid- to late-successiomal forest



habitats would likely increase within the 3 stands of potential Indiana bat habitat, and in the
Project Area as a whole, due to fire suppression and natural snccession. Ower time, Alternative 1
may create large blocks of maturing habitat spatially distributed across the Project Area. The
Indiana bat may experience an incease in available potential breeding habitat within such
blocks as tree diameters and snags increase, the proportion of hardwoods increases, and canopy
gaps that could increase solar exposure of roosting trees developed However, if natural
succession leads to the loss of interspersed forest openings, wooded corridors, or forested
wetlands, or if forested stands develop dense understory vegetation, the availability of potential
foraging and roosting habitat and/or travel cormidors for Indiana bat might decline within the
areas where potential breeding habitat was identified, and in the Project Area as a whole.

Alternative 1 also would fail to control Scots pime and other non-native mvasive species within
the areas where potential breeding habitat was identified, and in the Project Area as a whole.
Scots pine may replace native forest species, including hardwoods, reducing the quantity and
quality of available potential breeding habitat for the Indiana bat. ININIS may also replace native
plants that provide food and cover for terrestrial and aquatic imsects, redncing potential
foraging habitat and prey base for the Indiana bat.

Alternative 1 would maintain current road and trail densities and, thus, human access and use
in the areas where potential Indiana bat habitat hac been identified. Ac a result, the availability
Plan objectives for the WESMNA (USDA Forest Service 2006b). Traffic along these roads and
trails may increase human activity within potential breeding habitat, which may increase the
risk of potential roost trees being cut dowm for firewood. These achvities also may damage
vegetation and increase the amount of bare ground within forest openings and wooded
commidors, and/or reduce water quality in forested wetlands via scil erosion or sediment
delivery. Degradation of forest openings, wooded corridors, and/ or forested wetlands my lead
to a reduction in available prey within potential foraging habitat. However, human disturbance
and associated reductions in potential breeding or foraging habitat would likely affect small
acreages in localized areas within the Project Area in any given time period, allowing breeding
and foraging potential in those areas that are undistorbed. Indiana bats also may benefit from
forest trails and roads becanse they minimize understory vegetation and provide more efficient
travel corridors (USD] Fish and Wildlife Service 2006). Owverall, any change in the availability of
potential roosting or foraging habitat under Alternative 1 would be expected to be negligible
given the small number of Indiana bats estimated to occur within the HMINF, and the large
forested landscape within Indiana bat range on the HMMNF that has breeding and foraging
potential.

Altemnatives 2 and 3
Although no Indiana bat roosting or foraging areas within the Project Area are lmowm,
Alternatives 2 and 3 may change the availability of potential breeding or foraging habitat within
the Project Area Savanma creation, KBB opening restoration, red pine thinming, oak/aspen
clearcuts, and prescribed buming as proposed under Altermatives 2 and 3 may result in the loss
of potential roost trees for the Indiana bat in the areas where potential breeding habitat was
identified. Loss of potential roost trees would be unlikely because of the Forest Plan Standards
and Guidelines (see conservation measures outlined for Indiana bat in Appendix A; USDA
Forest Sexvice 2006b) requiring that management activities avoid and preserve potential roosts




and favor trees of the size, structure, and species that Indiana bats are lmown to frequently use.
The remaining density of leave trees in these areas would be at least 9 trees per acre. These
rest of the Project Area to increase the availability of potential breeding habitat for Indiana bat.
As a result, implementation of the proposed treatments may create potential roost trees, open
the forest canopy, and create stands with frregular borders and openings, and subsequently
increase solar exposure for potential roost trees (USDA Forest Service 2006a, USDI Fish and
Wildlife Sexrvice 2006). Proposed treatments may also increase the owverall tree size and
proportion of hardwoods in treated stands and increase the potential for large dead trees or
snags suitable for roosting (USDA Forest Sexrvice 2006a, USDI Fish and Wildlife Service 2006).

Under Altermatives 2 and 3, savanna creation, KBE opening restoration, red pine thinming,
oakfaspen clearcuts, and prescribed buming may also kill and/or temporarily reduce habitat
quality for insects that are eaten by Indiana bat within the areas where potential breeding
habitat was identified. Insect spedies that are vulnerable to fire may be killed during prescribed
bums (UUSDA Forest Service 2006a, USDI Fish and Wildlife Service 2006). Mechanical removal
of trees may damage herbaceous vegetation and increase bare ground. Prescribed buming may
temporarily increase soil erosion and sediment delivery into streams and other aquatic habitats,
temporarily reducing habitat quality and quantity for terrestrial and aquatic insects eaten by
Indiana bats. However, adverse effects to potential foraging habitat and the prey base of
Indiana bat are unlikely becamse Forest Plan Standards and Guidelines (see comservation
measures in Appendix A; USDA Forest Service 2006a) requiring management activities to
maintain potential foraging habitat and travel corridors, and limit the potential for erosion into
aquatic habitats. These conservation measures also would be implemented during management
activities within the rest of the Project Area to increase availability of potential foraging habitat
for Indiana bat. Implementation of proposed treatments may reduce understory vegetation
within forested stands and increase the availability of wooded cormidors that could be used for
travel (USDA Forest Service 2006a, USDI Fish and Wildlife Service 2006). This would increase
foraging opportumities throughout the Project Area Given that Indiana bats also forage within
clearings with early successional vegetation (USDA Forest Service 2006a), creation and
enhancement of openings and savannas/barrens may also increase the availability of native
plants that provide food and cover for terrestmal imsects, subsequently increasing the
abundance of terrestrial insects, and hence prey availability for Indiana bat.

Strip/patch or spot application of gylphosate, triclopyr, or imazapyr to control non-native
imvasive species, as proposed under Alternatives 2 and 3, may also Il and/or temporarily
reduce habitat quality for insects eaten by Indiana bat. Ecological risk assessments conducted
for the herbicides proposed for nse suggest that application of the studied herbicides at rates
commonly used by the Forest Service poses litle or no risk to wildlife (USDA Forest Service
2003a, USDA Forest Service 2003b, USDA Forest Service 20(Mb). The proposed herbicides are
not highly tosde to avian receptors, to insect species, to reptile species, to bat species (such as
Indiana bat), or to small mammal, amphibian, and fich species that form the chief prey of
camivores such as hawls and eagles (USDA Forest Service 2003a, USDA Forest Service 2003b,
USDA Forest Service 2004b). The proposed herbicides are not cholinesterase inhibitors such as
organophosphate or a carbamate insecticide (or chemically related to such insecticides) that are
highly tosdc to wildlife, especially insects and other invertebrates. INor are proposed herbicides
chemically related to chlorinated hydrocarbon insecticides such as DDT that are highly



persistent in the environment and lmown to cause eggshell thinming of raptors (birds of prey)
such as bald eagles and ospreys.

Herbicide tosdcity and risk data (Appendix C) for mammalian, aquatic, avian, and terrestrial
wildlife species suggest glyphosate, triclopyr, and imazapyr are generally safe to mammals,
birds, and other wildlife if used in accordance with the manufacturer label. The Found-Up
formulation of glyphosate and butosxcyethyl ester formmulations of triclopyr are exceptions to this
generalization due to extremely low LCs values for aguatic species (Appendix C). Only
formulations labeled for use in aquatic areas would be used in wetlands or riparian areas.
Insects eaten by Indiana bat may be exposed to herbicides by direct contact with herbicide spray
or with recently treated foliage Insects eaten by Indiana bat also may be exposed by ingesting
treated foliage, comtaminated nectar, or by drinking from water sources that have received
contaminated surface runoff. Risk assessments for glyphosate and triclopyr conclude that small
birds and amimals that consume vegetation or insects from areas treated with the i
application rate for an extended period of time conld experience adverse effects. However, this
type of treatment would not ococur. In addition, glyphosate, triclopyr, and imazapyr are not
expected to bicaccumulate in the food chain (USDA Forest Service 2003a, USDA Forest Service
2003k, USDA Forest Service 2004b). Becamse of the small area of treatment, imsects eaten by
Indiana bat would not likely come in direct contact with herbicide spray or recently treated
foliage, and would not be likely to feed solely on plant parts recently treated with herbicide
Sprays.

Gpot and strip/ patch application would also reduce the likelihood that insects would come into
direct contact with the herbicide spray or recently treated foliage, and minimize exposure for
nearby plant species. This would further reduce opportunities for insects to feed om treated
foliage or contaminated mectar. Thus, chemrical removal of non-native invasive species is not
expected to adversely affert potential foraging habitat or the prey base for ndiana bat by killing
imsects and damaging native plants that provide food and cover for insects. In addition, control
of Scots pine may reduce understory vegetation and create wooded commidors and stands with
iregular borders and openings, increasing the availability of travel comridors amd potemtial
breeding and foraging habitat. In the long-term, mechanical and chemical remowval of non-
native imvasive species would likely benefit Indiana bat by improving biodiversity, and hence
potential foraging habitat and prey availability within the areas where potential breeding
habitat was identified, and within the Project Area as a whole.

Recreation and transportation management activities proposed under Alternatives 2 and 3 may
improve the potential foraging and breeding habitat for Indiana bat. Closing Forest System
roads and dispersed motorized camp sites and developing a parking area for motorized
vehicles, as proposed under Alternatives 2 and 3, might reduce the rick of motorized users
amount of bare ground and non-native invasive species within forest openings and wooded
cormidors, and/or reducing water quality in forested wetlands via soil erosion or sediment
delivery. Alternative 3 would rednce human nse more than Altermative 2 by closing an
additional 0.7 miles of Forest System roads to motorized use, with the exception of snowmobile
use. In addition, Altemative 2 proposes to limit horseback riding to a 19.7 mile designated trail,
develop a day-nse parking area for horse rigs, and require the removal of horse manure, feed,
and hay at the designated day-unse parking area and at designated camping areas within the



WESIMNA, while Altermative 3 proposes to prohibit horseback riding within the WRSNA.
Limiting or prohibiting horseback rding as proposed under Alternatives 2 and 3 may reduce
the risk of this non-motorized nse damaging or reducing the presence and productivity of forbs
and shrubs, introducing and spreading non-native invasive species via manure, and increasing
soil disturbance, erosiom, compaction, and the amount of bare ground. Also, limiting or
prohibiting horse use may reduce the risk of non-motorized users cutting down potential roost
trees for firewood. Alternative 2 also would allow for watering horses with buckets hand
carried to and from identified permanent water sources on MNational Forest System lands.
Becanse horses wounld no longer be watered by walking along or in streams and other water
bodies, Alternatives 2 and 3 may redoce the risk of soil erosion and sediment delivery into
aquatic habitats that could reduce habitat quality for, and subsequently numbers of, aquatic
imsects eaten by Indiana bat. Under Altermatives 2 and 3, areas that hawve been degraded due to
motorized and non-motorized use wounld likely regenerate, which may increase native plants
that provide food and cover for terrestrial and aquatic insects, subsequently increasing the prey
base for Indiana bat. Forest System roads proposed to be closed would be gated, but the Forest
Service would continme to maintain them to provide administrative access. Thus, understory
vegetation wonld continue to be reduced alomg closed roads, providing efficient potential tranel
corridors for Indiana bat (USDA Forest Service 2006a, USDI Fish and Wildlife Service 2006).
Both Altematives 2 and 3 would meet Forest Flan management objectives for the WESMNA
(USDA Forest Service 2006b).

Ohverall, management activities proposed under Altermatives 2 and 3 may have beneficial and
negative effects to potential roosting or foraging habitat for Indiana bat. Any adwverse effects
would be expected to be minimal Any change in the availability of potential roosting or
foraging habitat under Altermnatives 2 and 3 would be expected to be negligible, given the small
number of Indiana bats estimated to oocur within the HMINF, and the large forested landscape
within the potential Indiana bat range on the HMMNF that has roosting and foraging potential

.50 Cumulative Effects

Increases in human populations and associated land development, road conmstruction, and
recreational uses are expected on private lands within the MMNF. These activities could resultin
the permanent loss of potential Indiana bat habitat, and would likely increase the potential for
human access and use near hibemaculim and roosting sites. Subsequently this will lead to
increases in the level of disturbance (e g., human activity, noise, and habitat degradation), the
msk of wehicle collisions, the removal of roost trees, disruptions in the foraging behavior of
Indiana bats, and the reduction of habitat quantity and quality for Indiana bat forage species.
Timber harvesting, fire suppression, and the application of pesticides may adversely affect the
Indiana bat on private lands within the MNF in the future. In addition, mineral developments
are reasonably certain to occur in the foreseeable future within the MINF and have the potential
to commlatively affect Indiana bat. Mineral rights on federal lands are subject to an
environmental analysis, review, oversight, and permit. The Forest Service might not be able to
condition a permit in a mammer that would preclude the development of the resource (USDA
Forest Service 2006a, USDI Fish and Wildlife Service 2006). In such cases, the Forest may not be
able to impose a “no surface occupancy” stipulation in the permit for mineral extraction in
potential Indiana bat habitat and the spedes may be adversely affected (USDA Forest Service
2006a, USDI Fish and Wildlife Service 2006).



While the above activities may impact non-Federal lands within the MNF, 441214 acres of
potential Indiana bat habitat occur within the boundary of the HMMNF. Of these, 178214 acres
are under HMINF owmnership (LI'SDA Forest Service 2006a, USDI Fish and Wildlife Service 2006).
This is a significant amount of land and should provide enough habitat for Indiana bats that
might ocour in the MINF (USDA Forest Service 2006a). Implementation of the objectives listed
in the Indiana bat (Myotis sodalis) Draft Recovery Plan: First Revision (USDI Fish and Wildlife
Service 2007) and the comservation measures cutlined for Indiama bat im the Porest Plan
Standards and Guidelines (USDA Forest Service 2006b) are expected to produce long-term
beneficial conmlative effects and improve the overall status of the spedes within the MINF.

i35k Effects on Regional Forester's Sensitive Species and Other Wildlife

.51 Wildlife Assodated with Early Successional Vegetative Types
(3.5m) Direct and Indirect Effacts

Alternative 1

Under Alternative 1, the quantity and quality of early successional vegetative types would
continue to decline in the Project Area due to fire suppression and natural succession. As
remmant openings and savannas/barrens filled in with fire-intolerant woody and shade-tolerant
herbaceous species, suitable habitat favored by dusted sldpper, frosted elfin, and hill-prairie
spittlebug would likely become scarcer. Savanna plants such as litHe bluestem and wild lapine
would be shaded-out or out-competed as the amount of sunlight reaching the understory
vegetation becomes less. Other wildlife species preferring openings or savarmas/barrens for
parts of their life cycles that might experience a reduction in habitat quantity and quality under
this alternative nclnde the muffed grouse, red-headed woodpecker, whip-poor-will, eastern box
turtle, American woodcock, cottontail rabbit, smowshoe hare, fox and gray squirrel, red and
gray fox, coyote, wild turkey, and white-tailed deer.

Alternative 1 would also fail to control non-native invasive plant species within remnant
openings and savarmas/barmrens. Leafy spurge, autumn olive, homeysuckle, Canada thistle,
garlic mmstard, Cypress spurge, Japanese barberry, sweetclover, Scots pine, and spotted
Imapweed were among invasive spedes found during botanical surveys conducted m 2006,
2007, and 2009 within stands proposed for savanma ceation or KBE opening restoration
treatments. Failure to comtrol invasive plants would not directly result in adverse impacts to
local populations of wildlife. Howewer, failure to successfully control these imvasive species
would allow the contirmed infestation and degradation of more areas of wildlife habitat within
these early soccessiomal vegetative types. Aggressive invasive plants species such as leafy
spurge tend to replace native plants upon which wildlife generally depend for food and cower.
In gemeral, spedes having relatively specific habitat requirements are more susceptible to
adverse effects from the conmtinmed spread of mwvasive plants than habitat gemeralists. For
example, habitat quantity and quality for frosted elfin would likely decline if auwhonn olive,
honeysuckle, and/or leafy spurge shaded-out or out-competed wild lupine, wild indigo, or
false indigo - its host plants - and other important nectar sources.



In additiom, habitat guantity and quality for wildlife associated with early successional
vegetative types might decline under Altermative 1 becanse it would maintain current road,
trail, and camping densities within the Project Area. These densities are higher than Forest Plan
objectives for the WESMNA (USDA Forest Service 2006b). Curremtly, roads, trails, and
concentrated nse are ocourming in openings and savammas/barrens within the Project Area. In
the past, dispersed camping sites have degraded habitat for listed spedes dependemt on
openings and savarnna/ barrens such as KBB (USDI Fish and Wildlife Service 2006). In addition,
horseback riding occurs on Forest System roads thronghount the Project Area, and cross-county
travel is permitted for horseback riding, except where posted signs exclude this form of
recreation. Some roads and trails within the Project Area provide habitat (ie., wild hipine and
other nectar plants growing along roadsides, or road-rut ponds providing watering areas)
and/or dispersal corridors for spedes associated with early successional vegetative types.
Vehicle use, dispersed camping, horseback riding, and foot traffic along roads and trails and
within adjacent openings, may increase the level of disturbance (e.g., human activity, noise, and
habitat degradation); damage host plants and other plant spedes used for food or cover;
temporarily displace, alter movement, or disrupt normal behavior of wildlife; and increase the
colleciion (including poaching), and wildfire. In addition, traffic along roads and trails might
increase the risk of off-road vehicle use (ie., all terrain vehicles, dirt bikes, snowmobiles), cross-
country horseback riding, and dispersed camping, which might adversely affect wildlife habitat
via soil erosion and compaction, increases in bare ground, reduction in nectar plants, and
increases in non-native invasive spedes. Thus, maintaining current levels of access and use
would likely increase the risk of mortality and reduce habitat quantity and quality for wildlife
associated with early successional vegstative types.

As habitat quality and quantity decrease for wildlife associated with early successional
vegetative types under Alternative 1, ocomrences of these species within the Project Area would
likely decline. Surviving populations would become even more isolated and disconmected, and
thus subject to a higher risk of extirpation from catastrophic events. Owerall, Alternative 1 is
likely to have adverse direct and indirect effects on EF55 associated with early successional
vegetative types.

Alternatives 2 and 3
EBB opening restoration, savanna creation, red pine thinming, ocak/aspen clearcuts, and
prescribed buming, proposed under Altermnatives 2 and 3, may kill or temporarily displace
small nambers of dusted sldpper, hill-praire spittlebug, frosted elfin, eastern box tortle, red-
headed woodpecker, whip-poor-will, ruffed grouse, and other wildlife associated with early
successional vegetative types within the Project Area. Eactern box turtle, dusted skipper, frosted
elfin, and hill-prairie spitlebug have limited mobility and would likely not escape the proposed
management activities. While eastern box turtles and some adult stages of dusted skipper,
frosted elfin, and hill-prairie spittlebug may be able to move out of treated areas, the eggs and
larvae of these species are immobile and thus are particularly vulnerable and likely to be
crushed during mechanical treatments such as brush hogging or discng bumed durng
prescaribed buming, or trampled during hand cutting. In addition, the proposed treatments
may also affect the movement patterns and nests of red-headed woodpecker, whip-poor-will,
muffed grouse, and American woodcock Ground disturbances within openings may also
destroy easterm box turtle nests, reducing reproductive success. Management activities may



disrupt the normal behavior of wildlife, which counld limit the use of foraging, nesting, roosting,
or hibernation sites and potentially affect productivity. Vehicle use and foot traffic along roads
and within openings duoring management activities may temporarily increase the level of
disturbance (e.g., human activity, noise, and habitat degradation); damage plant species nsed
for food or cover; temporarily displace, alter movement, or disrupt normal behavior of wildlife;
and imcrease the risk of vehicle collisions, and visitors directly harming, harassing, or killing
regenerating a forested area due to leaf and moisture loss. This would likely rebound to normal
levels after 20 years (Ach 1997).

Breeding birds, small mammals, and less mobile species, such as reptiles and invertebrates, are
mwost likely to be directly affected in these operations due to the use of heavy equipment and the
activities associated with prescribed buming Operations during the breeding season would
have the potential to cause disturbance, destroy or damage nests and dens, or kil finjure small
March could directly impact wildlife nse in the fall and small numbers of wintering animals,
but would largely protect nesting birds, hibernating reptiles, and other breeding wildlife. For
example, becanse the eastern box turtle coccnpies hibemacula underground during the winter,
management activities are more likely to have a direct effect on the eastern box turtle between
early spring and late fall when they are most active (Hyde 1999). The season, intensity, and
frequency of management activities, particularly prescribed bums, also could have detrimental
effects on dusted sldpper, frosted elfin, and hill-prairie spittlebug through the killing of eggs,
larvae, or adults. For example, operations during the larval and flight periods have the greatest
potential of cansing dishirbance, damaging host plants, and ldlling or distupting the behavior
of dusted skipper, frosted elfin, and hill-prairie spitebug,

Implementation of the conservation measures listed for KBE im Appendix A within the 73
openings proposed for KBB opening restoration would minimize the potential for adwerse
direct effects on invertebrates, mesting birds, and mating reptiles. For example, excluding
prescaibed buming, all management activities proposed under EBB opening restoration would
be prohibited between March 15 and Augnst 15. In addition, only a portiom of openings
proposed for KBE opening restoration would be treated each season, which would reduce take
of invertebrates and facilitate recolonization of recently treated portioms. Potemtial adverse
effects would be reduoced further with the implementation of the conservation measures
outlined in the Programmatic Biological Evalnation for the Horon-Manistee Mational Forests for
duster sldpper, eastern box turtle, red-headed woodpecker, and whip-poor-will (USDA Forest
Service 2003) in areas where FF55 assodated with early successiomal vegetative types are
documented or found. Im addition, the locations of known nests, roosts, or buorows of EFSS5
wounld be flagged or marked, and management activities wonld be performed carefully to avoid
physical injury to nests or burrows and less mobile RF55. If other sensitive wildlife species
associated with early successional vegetative types are found during project activities,
appropriate protection measures wounld be implemented to reduoce potential adverse effects.

Under Alternatives 2 and 3, strip/patch or spot application of gylphosate, triclopyr, or
imazapyT is proposed to control non-native invasive species and persistent woody vegetation.
Ecological risk assessments conducted for glyphosate, trdclopyr, and imazapyr suggest that use
at rates commonly used by the Forest Service poses little or no msk to wildlife (USDA Forest



Service 2003a, USDA Forest Service 2003b, USDA Forest Service 2004b). The proposed
herbirides are not highly toxic to avian receptors (eg., red-headed woodpecker, whip-poor-
will), to imsect species (e.g, dusted skipper, frosted elfin, hill-prairie spittlebug), to reptile
spedes (e.g., eastern box turtle), or to the small manimal, amphibian, and fish spedes that form
the chief prey of camnivores such as red-shouldered hawlks, northem goshawks, and bald eagles
(USD A Forest Service 2003a, USDA Forest Service 2003b, USDA Forest Service 2004b). Proposed
herbicides are not cholinesterase inhibitors such as organophosphate or a carbamate insecticide
(or chemically related to such insecticides) that are highly towic to wildlife, especially imsects
and other invertebrates. INor are the proposed herbicides chemically related to chlorinated
hydrocarbon insecticides such as DDT that are highly persistent in the environment and kmown
for camsing eggshell thinning of raptors (birds of prey) such as bald eagles and ospreys.
Herbicide toodcity and risk data (Appendix C) for mammalian, aquatic, avian, and terrestrial
wildlife species suggest glyphosate, triclopyr, and imazapyr are genmerally safe to manmmals,
birds, and other wildlife if used in accordance with the manufactorer label.

Wildlife associated with early successional vegetative types could be exposed to herbicides by
direct contact with herbicide spray or with recently treated foliage. Oral exposure also could
oocur by ingesting contaminated nectar or by drinking from water sources that have received
contaminated surface runoff. However, because strip/patch or spot application of herbicide
would be nsed to treat small areas, wildlife assodated with early successional vegetative types
wounld not be likely to come into direct contact with herbicide spray or recently treated foliage,
and nectivores, insectivores, and fruitivores such as dusted skipper, hill-prairie spittlebug, and
eastern box turtle are not likely to feed solely on plant parts recently treated with herbicide
sprays. The rick assessments for ghyphosate and triclopyr conclude that small birds and animals
that consume vegetation or insects from areas treated with the masxdnmm application rate for an
extended period of time could experience adverse effects. However, this type of treatment
would not occur. In addition, glyphosate, triclopyr, and imazapyr are not expected to
bicaccurmmlate in the food chain (USDA Forest Service 2003a, USDA Forest Service 2003b,
USDA Forest Service 2004b). If work is conducted in areas containing FF55, locations of nests or
other immobile wildlife features would be prominently marked whenever possible and
operators would be trained to visnally recognize the protected animals.

Vegetative management proposed under Alternatives 2 and 3 would likely have a greater effect
on local populations of dusted skipper, hill-prairie spittlebug, frosted elfin, eastern box tortle,
red-headed woodpecker, whip-poor-will, raffed grouse, and other wildlife assocated with
early successiomal vegetative types through habitat change. For example, red-headed
woodpeckers and other wildlife species dependent on hard mast production (e.g., wild turkey,
squirrels, and white-tailed deer) would likely experience a reduction in food resources due to
savanna creation treatments. Management activities also might damage vegetation and increase
the amount of bare ground within treated opemings, temporarily decreasing cover and the
abundance of native grasses, herbs, wildflowers, and froit-bearing shrubs that serve as host
plants and for food. In addition, without sufficent kmowledge of what plant species are present
on a given site and their response to different management activities, implementation of
proposed treatments might increase undesired plant spedes. For example, fire may either
increase the abundance of invasive species, such as spotted kmapweed, and/or native species,
such as Permsylvania sedge, that compete with wild lupine and nectar plants. Disturbance
from restoration activities also might create conditions favorable for establishment of non-



native invasive species, such as spotted Imapweed and 5t. John's wort. Proposed herbicide
treatments under Altematives 2 and 3 would minimize occurmrence of non-natives and favor
more desirable native nectar species. Effects of herbicides on the growth and flowering of wild
lupine and other nectar plant species varies, and at times might result in a temporary reduction
in habitat quantity and quality for dusted skipper, hill-prairie spittlebug, and frosted elfin and
other nectivores and herbivores. 5Such reductions are expected to be minimal with the
seeding/ planting of wild lupine and other native nectar plants. Controlling non-native invasive
shrubs (e.g., antumn olive and honeysuckle) that bear fruit and serve as nectar sources for bees
and other insects would likely reduce available habitat and food for wildlife associated with
early successional vegetative types such as dusted sldpper and eastern bow turtle. Cherall,
potential adverse indirect effects to wildlife assodated with early successional vegetative types
are expected to be minimal with the implementation of the conmservation measures listed for
EBB in Appendix A within KBB opening restoration and savannma creation treatment areas, and
the conservation outlined in the Programmatic Biological Evaluation for the Huron-
Manistee National Forests for the duster skipper, eastern box turtle, red-headed woodpecker,
and whip-poor-will (USDA Forest Service 2003) in areas where these EF55 are documented or
found.

Under Altematives 2 and 3, savanna creation and KBEB opening restoration also may improve
habitat for herbivores ccourring within the Project Area. In particular, deer may experience an
increase in habitat quantity and gquality, potentially cansing localized increases in deer numbers
and imcreased herbivory on wild lupine and other nectar plants within savanna creation and
KBE opening restoration areas. Herbivory on wild lupine and other nectar plants may destroy
eggs and larvae of FF35 mmvertebrates such as frosted elfin, and reduce productivity in the long-
deer densities have been reported to kill KBB, reduce lupine populations, and potentially
reduce KBB reproduction by limiting lupine growth (Schweitzer 1994, USDI Fich and Wildlife
Service 2006). Schweitzer (1994) recommends that deer populations be managed to levels where
no more than 15 percemt of lupine flowers are consumed. However, management of deer
populations is outside Forest Service jurisdiction and anthority.

Much of the habitat change expected under the Proposed Action would likely have beneficial
indirect effects to dusted sldpper, hill-prairie spittlebug, frosted elfin, eastern box turtle, red-
headed woodpecker, whip-poor-will, ruffed grouse, and other wildlife assodated with early
suocessional vegetative types. Proposed vegetative management activities would increase the
quantity and quality of openland habitats (eg, openings, savamma/barrens) and early
successional aspen forest. Oak/aspen clearmats would regenerate aspen and provide the age-
class diversity required for whip-poor-will and maffed grouse on approximately 23 acres under
Alternatives 2 and 3. Savanna creation and KBB opening restoration activities, proposed under
Alternatives 2 and 3, would create up to 3,061 acres of openings and savammas/barrens. This
acteage would contribute to the Forest Plan's management goals for restoring
savannas, barrens and upland openings (USDA Forest Service 2006b). KBB opening restoration
and savarma creation activiies would increase habitat gquantity anmd gquality for wildlife
associated with early successiomal vegetative types by: maintaining open areas; providing a
diversity of foraging habitats; promoting nectaring sources from shrubs and wildflowers, larval
host plants incloding wild lupine, and savanma plant spedes soch as warm season grasses



imcluding bluestem; and providing other features important to wildlife, such as sunning; areas,
roosting sites, and nesting areas.

As openland habitats with blnestem, wild lupine, wild indigo, false indigo, and other nectar
plants and warm 0N BT increase, suitable habitat, and subsequently occurmrences, of
dusted skipper, hill-prairie spittlebug, and frosted elfin would likely increase. The red-headed
woodpecker, eastern box turtle, and whip-poor-will have diverse habitat requirements that
include openland habitats, and consequently would also benefit from savanna creation and KEB
opening restoration activities. Fed-headed woodpeckers require open woodlands with mast
crop abundance and nesting cavities in live trees, dead stubs, snags, utility poles, or fence posts
(USDA Forest Service 2003, NatoreServe 2010). Easterm box turtles ocour in upland forested
habitats with sandy soils, thickets, old fields, pastores, marshes, vegetated dunes, and bog
edges near or adjacent to a source of water, and require access to nearby sandy, open areas for
nesting (Hyde 1999, USDA Forest Service 2000, MNatureServe 2010). Whip-poor-wills occar in
open coniferons, deciduous, and mixed woodlands with well spaced trees and a low canopy,
abundant shade, nearby open areas, and sparse ground cover (USDA Forest Service 2003,
MNatureServe 2010). Because savarma creation and EBB opening restoration activities would
create a heterogeneous habitat mosaic that provides subhabitat variation in tree canopy and
shrub cover, plant community composition, thermal environment, topography, and soil
mwoisture, these treatments would provide the range of habitat conditions required by red-
headed woodpecker, eastern box turtle, and whip-poor-will, in addition to those required by
the dusted sldpper, hill-prairie spittlebug, and frosted elfin. Thus, cak/aspen clearcuts, KEB
opening restoration, and savanna creation would lead to an increase in suitable habitat, which
would likely increase the cocmrence of dusted skipper, hill-prairie spittlebug, frosted elfin,
eastern box turtle, whip-poor-will, red-headed woodpecker, and mffed gronse within the
Project Area.

Other wildlife species that may experience an increase in habitat quantity and guality, and
subsequently population numbers, following treatments to enhance early successional
vegetative types within the Project Area include, but are not limited to: American woodcock,
cottontail rabbit, snowshoe hare, fox and gray squirrel, red and gray fox, coyote, wild turkey,
and white-tailed deer. Owverall, vegetative management activities proposed under Alternatives 2
and 3 are expected to have primarily beneficial direct and indirect effects on wildlife associated
with early successiomal vegetative types within the Project Area, and any adverse direct and

Off-road wvehicle use (ie, all terrain vehicles, dirt bikes, snowmobiles), cross-country travel via
foot or horseback, and dispersed camping may increase within areas proposed for savanma
creation and KBE opening restoration under Altermatives 2 and 3. Increased recreational use
might reduce the quantity and quality of early successional habitat by:

1. Increasing the level of disturbance (e.g., human activity, noise, and habitat degradation);
2. Damaging plant species nsed for host plants, food, or cover;
3. Increasing the risk of wehicle collisions, and visitors directly harming, harassing, or
ing wildlife;
4 Temporarily displacing, altering movement, or distupting normal behavior of wildlife
(e.g., interfering with dispersal or mating activities);



3. Increasing soil disturbance, erosion, compaction, and the amount of bare ground;
6. Spreading and increasing non-native invasive plant species; and/or
7. Increasing the risk of illegal collection (ncluding poaching), and wildfires.

The potential for adverse effects shonld be minimized with the installation of signs explaining
the benefit= of restoring native plant commumnities and requesting recreationists to stay om
desipnated roads and trails. Implementing mitigation techniques would limit public access to
managed savannas and openings. These would include barrier posts or piling brush around the
perimeter of treatment areas.

Pecreation management activities proposed under Altermnatives 2 and 3 would have primarily
beneficial effects to local populations of wildlife associated with early successional vegetative
types within the Project Area. Closing Forest System roads, reducing the number of motorized-
dependent camping sites, and developing a parling area for motorized vehicles might reduce
the risk of motorized users:

1. Damaging or distorbing plant species used for food, cover, and/or hosts (eg,
‘h.'ﬂ:ll'l]:l:]::[‘l.g, removing, or otherwise damaging wild lupine or other important nectar
plants);

2. Temporarily displacing, altering movement, or disrupting normal behavior of wildlife
(e.g., mterfering with dispersal or mating activities); and/or

3. FResulting in vehicle collisions, visitors directly harming, harassing, or ldlling wildlife,
illegal collection (including poaching), and wildfires.

Reduced traffic along roads would also likely decrease the rick of off-road wvehicle use (ie., all
terrain vehicles, dirt bikes, snowmobiles) and cross-country travel, which might adversely affect
wildlife habitat via soil erosion and compaction, increases in bare ground, reduction in native
nectar plants and warm season grasses, and increases in non-native invasive species. Foads and
trails that border savanma creatiom and KBE opening restoration treatments wounld likely
experience an increase in nectar plant availability, increasing the quality and quantity of
dispersal corridors for invertebrates such as dusted skipper, hill-prairie spittlebug, and frosted
elfin within the Project Area. Human nse and itz associated impacts may adversely affect
wildlife associated with early successiomal vegetative types where county roads and Forest
Fystem roads remain open to motorized nse within openland habitats. Potential adwverse effects
from Forest System roads that would remain open within KBE opening restoration and savanma
creation treatment areas wounld be minimized with the implementation of comservation
measures outlined for KBB corupied and potential unocoupied habitat in Appendix A.

Signs and barriers wounld be installed along all Forest System roads that would still oorur within
EBB opening restoration areas (ie., occupied KBB habitat) to prevent off-road vehicle use (ie.,
all terrain vehicles, dirt bikes, snowmobiles) and dispersed camping. If Forest System roads and
their associated uses are found to adversely impact KBB or its habitat, they would be relocated
or decommissioned. Signs explaining the benefits of restoring native plant communities and
requesting recreationdsts to stay on designated roads and trails would be installed along all
Forest System roads that would stll coour within savanma creation areas (ie, potential
mnoccupied KBB habitat). If damage from motorized users is noted within potential nmoccupied
KBB habitat, mitigation techniques would be implemented to limit public access such as barrier



posts or piling brush around the perimeter of treatment areas. Potential adverse effects from
county roads that would remain open to motorized use within KBE opening restoration areas
(i.e., oocupied EBE habitat) and savanna creation areas (ie., potential unoccupied KBB habitat)
also would be minimized with the implementation of conservation measures outlined for KBEB
habitat in Appendix A. Altemative 3 would reduoce human access and use more than
Alternative 2 by closing an additional 0.7 miles of Forest System roads to motorized use, with

Alternatives 2 and 3 also would also limit horseback riding within the WESMNA. Currently,
horseback riding occurs on Forest System roads throughout the Project Area, and cross-country
travel is permitted for horseback riding, ewxcept where posted sipns exclude this form of
recreation. Altermnative 2 proposes to limit horseback riding to a 19.7 mile designated trail,
develop a day-use parking area for horse rigs, and require the removal of horse manure, feed,
and hay at the desipnated day-use parking area and at designated camping areas within the
White River Semi-Primitive Non-Motorized Area (WERSINA), while Alternative 3 proposes to
prohibit horseback riding within the WESMNA. Limiting or prohibiting horseback riding may
reduce the risk of this non-motorized nse: trampling wildlife; temporarily displacing, altering
movement, or distupting the normal behavior of wildlife (ie, interfere with dispersal or mating
activities); damaging or reducing the presence and productivity of wild lupine and other
savanna nectar plants, prasses, and shrubs; introdocing and spreading non-native nvasive
spedies; and/or increasing soil disturbance, erosion, compaction, and the amount of bare
ground. Fequiring the removal of horse manure, feed, and hay at the designated day-use
parking area and at designated camping areas within the WESINA would also likely reduce the
rsk of introducdng and spreading non-native invasive spedes within the Project Area.
Allowing for watering horses with buckets at identified permanent water sources would not be
expected to affect wildlife assodated with early successiomal vepetative types, as proposed
watering locations would not corur within openlands and early successional forests.

Horseback riding and its associated impacts may adversely affect wildlife associated with early
successional vegetative types where county roads, Forest System roads, and INational Forest
Systemn lands remain open to this non-motorized use within early soocessional habitats.
Potential adverse effects from cross-country travel and horseback rding along Forest System
roads within early sumccessiomal habitats would be minimized with the implementation of
conservation measures outlimed for KBB habitat in Appendix A. Signs and barriers would be
installed explaiming the benefits of restoring native plant commumities and requestng
recreatiomists to stay on Forest System roads within KBB opening restoration areas (ie.,
occupied KBE habitat). If damage from horseback riding is noted within KBEE opening
restoration areas (Le., oocupied KBB habitat), Forest System roads providing access to damaged
areas would be relocated or decommissioned. Signs also would be installed on Forest System
roads within savanna creation areas (iLe., unoccupied KBB habitat). If damage from horseback
riding is noted within savanna creation areas (ie., unoccupied EKBB habitat), barriers would be
installed to ensure the public stays om Forest System roads. Potenmtial adverse effects from
county roads that would remain open to horseback riding within KBB opening restoration areas
(i.e., oocupied EBD habitat) and savanna creation areas (i.e., potential unocoupied KBB habitat)
also would be minimized with the implementation of conservation measures outlined for KBB
habitat in Appendix A



Cherall, recreation management activities proposed under Altermatives 2 and 3 would likely
decrease the risk of mortality and improve habitat quantity and quality for dusted skipper, hill-
prairie spittlebug, frosted elfin, eastern box turtle, red-headed woodpecker, whip-poor-will,
muffed grouse, and other wildlife associated with early successional vegetative types within the
Project Area. Alternative 3 would reduce potential adverse effects of recreational nse to wildlife
associated with early successional vegetative types more than Alternative 2. Both Alternatives
would meet Forest Plan management objectives for the WESINA (USDA Forest Service 2006k).

i%.5n) Cunnmilative Effecks

Increases in human populations and associated land development, road comstructiom, and
recreational uses are expected on private lands within the MIMNF. These activities would likely
result in the degradation and permanent loss of habitat for wildlife associated with early
successional habitats, and directly impact individnals of these species by-

* Increasing habitat fragmentation, level of disturbance (e.g., human activity, noise, and
habitat degradation), amount of bare ground, and soil erosion, and introducing non-
native invasive plant species;

* Increasing predation and/or competition by increasing wildlife populations associated
with human residential areas such as raccoons, opossums, and skumles;

* Damaging host plants (e.g., wild lnpine, bluestem) and other important plant species
that provide food (e.g., foliage, nectar, or fruit) and/or cover, as well as other required
habitat elements such as nesting, roosting, and/ or hibemation sites;

* Temporarly displacing, altering movement, or disrupting normal behavior of wildlife
associated with early successional habitats; and

*  Increasing the risk of vehicle collisions, wildfires, visitors directly harming, harassing, or
klling individnal wildlife, illegal collecion (inchnding poaching), dispersed camping,
and coss-country travel.

Additional actions performed on private lands that may adwversely affect wildlife associated
with early successional habitats in the foture within the MINF are fire suppression, mowing and
grazing, off-road wvehicle use (i.e., all terrain vehicles, dirt bikes, snowmobiles), application of
pesticides, and timber harvest. In addition, mineral developments are reasonably certain to
oocur in the foreseeable future within the MINF and have the potential to comulatively affect
wildlife associated with early successiomal habitats. Although land development activities may
increase non-forested areas on private lands within the MINF, the habitat conditions preferred
by wildlife associated with openlands that might occur within the Project Area are not likely to
increase proportionately. For example, there is unlikely to be a proportionate increase in the
host and nectar plants preferred by Fegional Forester Semsitive Insect Spedes (e.g., dusted
skipper, hill-prairie spittlebug, frosted elfin), or in habitat requirements such as nesting,
roosting, and hibemation sites utilized by FF55 such as the red-headed woodpecker and the
eastem box turtle.

In addition, newly created non-forested areas on private lands within the MNF are unlikely to
provide the diverse habitat mosaics preferred by EF535 such as the red-headed woodpecker,
whip-poor-will, and eastern box turtle. The creation of non-forested areas on private lands
within the MMNF also is reducing the acreage of early successional aspen stands. Private forested



lands are expected to shift towards a mix of young and mature oak and lowland hardwoods,
replacing other forested types including aspen. As a consequence, there will likely be a decline
in suitable habitat for muffed prouse and whip-poor-will. Cwerall, habitat quantity and quality
for wildlife associated with early successional vegetative types, and subsequent occurrences of
these species, wounld likely decliine om private lands within the MINF. With the imcreasing
development and fragmentation of private lands, suitable habitat for wildlife associated with
early successiomal vegetative types on National Forest System lands within the MINF is likely to

The Forest Plan emphasizes management for cak barrens/savanna ecosystems, particularly for
EBE conservatiom, and directs the restoratiom and mamtenance of 20300 acres of
savanna,/ barrens within designated FBB population management areas and essential KBED
habitat within the HMMNF (USDA Forest Service 2006b). The 519 acres of KBE opening
restoration and 2,542 acres of savamma creation proposed would help achieve this goal
Implementation of the comservation measures noted in Appendix A should minimize potential
adverse effects to RF35 species associated with early successional vegetative types and their
habitats on Mational Forest System lands within the Project Area. Althongh increases in human
future, beneficial effects of Forest Sexvice projects such as the Proposed Action should help to
mitigate potential negative effects of activities on private lands.

In additiom, 365 acres of savarma creation is plarmed for KBE within the White River
Metapopulation Area under the Savanna/Bamens Festoration Project (USDA Forest Service
2008), and 431 acres of opening restoration for KBB within the White Fiver and Otto
Metapopulation Areas is ocourring under the Kamer Blue Butterfly Habitat Festoration Project
(USDA Forest Service 2009). The actions that are proposed under Altematives 2 and 3
complement these two restoration efforts by expanding the acreage to be treated for savanma
creation and opening restoration, and increasing the number of treatment techniques that can
be used to meet restoration goals. The Forest Service also is working in cooperation with the
Michigan Department of INatural Resources and Environment, Consumer’s Energy, The INature
Conservancy, and by extension, private landowmers, to conduct coordinated management
activities, particularly prescribed buming, to masdmize increases in total KBB habitat creation
and conmectivity across different land owmerships. In addition, the Forest Service has a Kamer
blue butterfly Volunteer Cutreach Program, which encourages private citizenms to actively
participate in KBB surveys and provides information about how to manage lands for savanma-
dependent species. Cherall, the net long-term cummlative effect of proposed opening restoration
and savanna creation treatments and other protective measures and planned activities within
the MMNF would be beneficial to wildlife associated with early snccessional vegetative types.

(1.5 Wildhlife Associated with Mid- to Late-Successional Forest Types

{25p) Direct and Indirect Effects

Alternative 1
Under Alternative 1, the quantity and quality of mid- to late-successional forest habitats would
continue to increase in the Project Area due to fire suppression and natural snccessiom. Cher
time, Alternative 1 would create large blocks of maturing habitat spatially distributed across the



Project Area. The gquality of forested stands within such blocks may increase for northem
goshawlk, red-shounldered hawl:, bald eagle, cemulean warbler, Lomisiana waterthmsh,
prothonotary warbler, eastern box turtle, black bear, and other wildlife species associated with
mid- to late-successional forest types (e.g., pileated woodpecker, brilliant scarlet tanager, red
and gray fox, coyote, black-throated green warbler, gray and fox squirrel, white-tailed deer,
bobcat, and northem flying squirrel). Tree diameters, the proportiom of hardwoods, large
woody debris, snags, and tree cavities would all increase, and canopy gaps would develop. As
these mature forest characteristics develop, northermn goshawlks, red-shonldered hawks, bald
eagles, cerulean warblers, Lounisiana waterthrushes, and prothomotary warblers may experience
an increase in suitable nesting and foraging habitat.

In particular, an increase in mature forest near riwvers, streams, lakes, ponds, swamps, and
wetlands may increase the availability of nesting, roosting, and perching sites for bald eagle,
red-shouldered hawlk, cerulean warbler, Louisiana waterthmash, and prothonotary warbler.
Increases in mature forest with canopy gaps near a source of water may also increase the
foraging and nesting habitat for the eastern box turtle. In addition, greater understory growth
and woody debris might increase the abundance and availability of potential denming sites and
prey species for black bear. However, if succession leads to the loss of imterspersed fomest
openings, uplands, and/or wetlands, the availability of suitable nesting and /or foraging habitat
for wildlife assocated with mid- to late-snccessional forest types may decline. For example, the
loss of intermittent openings may reduce the availability of unshaded nesting sites adjacent to
upland forests, which are critical for successful eastern box turtle reproduction (Hyde 1999).

Alternative 1 would also fail to control Scots pine and other non-native mvasive species in the
spedies associated with mid- to late-successional forest habitats. Scots pine may replace native
forest species, including hardwoods, reducing the quantity and guality of suitable nesting
habitat for mid- to late-successional avian species. In addition, non-native invasive plant species
might replace the native plants that provide food and cover for small mammals, birds, and
terrestrial and aquatic insects. This would reduce the suitable foraging habitat and prey base for
the FF55 associated with this habitat type. Reductions in native plants (such as berry produocing
species) and invertebrates resulting from the spread of inwvasive spedes may also reduce
suitable foraging habitat and prey base for the eastern box turtle and the black bear. Howewer,
this potential adverse effect would likely be minimal due to the small acreages affected.

In addition, habitat quantity and quality for wildlife associated with mid- to late-successional
forest types may decline under Alternative 1 because it would maintain current road and trail
densities within the Project Area. These densities are higher than Forest Plan objectives for the
WESHA (USDA Forest Service 2006b). Traffic along these roads and trails may increase the
level of disturbance (e.g., human activity, noise, and habitat degradation), and increase the risk
of nest trees being cut down for firewood, ground nests of eastern box turtles being destroyved,
vehicle collisions with wildlife, illegal collection (ncluding poaching), wildfires, dispersed
camping, and cross-country travel. Such disturbance may cause northem goshawks, red-
shouldered hawks, bald eagles, cerulean warblers, Louisiana waterthrushes, prothomotary
warblers, and other birds associated with forested habitats to abandon their nest sites, and
disrupt the normal nesting and foraging behavior of wildlife associated with mid- to late-



successional forest types, limiting use of nest sites and foraging areas and potentially affecting
productivity.

forest openings and upland areas, and/or reduce water quality in rivers, streams, lakes, ponds,
swamps, and wetlands via soil erosion or sediment delivery. Degradation of forest openings,
uplands, and aquatic habitats might lead to a reduction in available foraging and /or nesting
habitat for northem goshawlk, red-shouldered hawlk, bald eagle, cerulean warbler, Louisiana
waterthrush, prothonotary warbler, eastern box tartle, black bear, and other wildlife associated
with mid- to late-successiomal forest types. However, human disturbance and assodated
reductions in nesting or foraging habitat would likely affect small acreages in localized areas
within the Project Area in any given time period, allowing nesting and foraging potential in
those areas that are undisturbed. Overall, Alternative 1 is expected to have primarily beneficial
direct and indirect effects on wildlife assodated with mid- to late-successiomal forest habitats,
and any adverse direct and indirect effects are expected to be minimal.

Altermnatives 2 and 3

Savanna creation, KBE opening restoration, oak/aspen clearcuts, red pine thinning, and
prescaribed buming, proposed under Altematives 2 and 3, may kill or temporarily displace
small numbers of wildlife species associated with mid- to late-successional forest types within
the Project Area. Traffic assodated with implementation may temporarily increase the risk of
mortality due to vehicle collisions. Vegetative management activities and vehicle and foot traffic
associated with implementation may also temporarily increase the level of disturbance (e.g.,
human activity, noise, and habitat degradation) near active nests, potentially resulting in nest
abandormment and/or the removal of nest sites. Severe nest site disturbance, such as road
building or timber harvest activity, cam cause abandonment of mests, particularly during
imcubation of the eggs (USDA Forest Service 2002a, Fobersom et al 2003). Timber harvest
activity that oocurs during the non-nesting season when the birds are not really attached to the
site doesn't result in abandonment if the site is not severely changed, such as by a clearcut
(USD A Forest Service 2002a, Foberson, et. al. 2003).

In addition, ground disturbance within forest openings may reduce the reproductive success of
eastemn box turtles if nest sites are destroyed. Management activities may also remowve denning
sites for black bears, amd/or temporarly displace, alter movement, or disturb northem
goshawls, red-shouldered hawlks, bald eagles, cerulean warblers, Louisiana waterthrshes,
prothonotary warblers, eastern box turtles, and black bears by limiting the use of potential
breeding and foraging habitat, and potentially affecting productivity. Management activities
conducted between September and March would largely protect northern goshawks, red-
shouldered hawls, bald eagles, cerulean warblers, Louisiana waterthrushes, and prothonotary
warblers, and eastern box turtles within the Project Area, as this time period is outside of the
breeding and active periods of these RF55.

Potential adverse direct effects that Alternatives 2 and 3 might have on the FF55 assodated with
mid- to late-successional forest types would be minimized with the implementation of the
following conservation measures found in the following:



* The MNorthem Goshawk (Accipiter genbilis africamillus) in the Western Great Lakes Region:
A Technical Conservation Assessment (Eobersom, et. al. 2003];

* Draft Western Great Lakes MNorthern Goshawk (Acopiter gensilis  atricapillus)
Conservation Assessment (UISDA Forest Service 2007c);

* Management Fecommendations for the Morthermm Goshawk on the Huron-Manistee
Mational Forests (IJSDA Forest Service 1993);

* Conservabon Assessment for Red-Shouldered Hawk (Bufeo Iimesfus) (USDA Forest
Service 202a);

* Bald Eagle Management Plan for the Huron-Manistee MNational Forests (USDA Forest
Service 2006c);

MNorthern States Bald Eagle Fecovery Flan (USDI Fish and Wildlife Service 1983);
Conservation Assessment for Cernlean Warbler (Dendroica cerulea) (USDA Forest Service
2003c);

*  Conservation measures for species viability for the cernlean warbler, northern goshawlk,
red-shouldered hawlk, and eastern box tortle outlmed in the Programmatic Biological
Evaluation for the Huron-IManistee INational Forest (USDA Forest Service 2005); and

#  Forest Plam Standards and Guidelines (UUSDA Forest Service 2006b).

These measures would ensure that the timing and spatial pattern of management activities
avoid Jmown nesting locations during the breeding season. For example, management activities
would not oconr within 400° of an ocoupied cerulean warbler nest tree during the breeding
seasom (USDA Forest Service 2003). In addition, management activities would be prohibited
within primary buffers (660') of active northemn goshawk and red-shouldered hawk nests, and
kmown northemn goshawk and red-shouldered hawk nests would be protected during project
described in the Forest Plan (USDA Forest Service 2006b: pages II-17 - II-22) would further
reduce the potential for adverse direct effects on bald eagle, red-shouldered hawlk, cerulean
warbler, Lonisiana waterthrush, and prothonotary warbler.

For example, the potential for direct effects would be reduced somewhat by the Guideline
stating that equipment should not be operated within the Streamside Management Zone when
soils are saturated or when ratting is likely to occur (USDA Forest Service 2006b). This would
limit activities to periods when the soils in the dparian corridor were frozen, such as winter,
which would be outside of the nesting season for these FF55. To further reduce the potential for
direct effects, the locations of lmown nests, roosts, and dens of rare or sensitive wildlife species
wounld be flagged or marked, and management activities wonld be performed carefully to avoid
physical injury to such structures and less mobile wildlife such as eastern box turtle. If other
sensitive wildlife species associated with mid- to late-successional forest types are found during
project activities, appropriate protection measures would be implemented to reduce potential
adverse direct effects.

Under Alternmatives 2 and 3, strip/patch or spot application of gylphosate, triclopyr, or
imazapyr would be used to control mon-native imvasive species and persistent woody
vegetation. Wildlife associated with mid- to late-successional vegetative types may be exposed
to these herbicides:

1. By direct contact with recently treated foliags;



2. By consuming prey items that hawve come in direct comtact with herbicide spray, recently
treated foliage, or comsumed parts of treated plants;

3. By consuming treated foliage; or
4 By drinking from water sources that have received contaminated surface mmoff.

Ecological risk assessments conducted for glyphosate, triclopyr, and imazapyr suggest that
rates commonly nsed by the Forest Service pose little or no risk to wildlife (USDA Forest Service
2003a, USDA Forest Sexvice 2003b, USDA Forest Service 2004b). The proposed herbicides are
not highly toxdic to avian receptors (e.g., cernlean warblers, northem goshawles, red-shouldered
hawks, Lonisiana waterthruch, prothonotary warbler) to insect spedes (eg, Kamer bloe
butterfly), to reptilian species (e.g., eastern box turtle), or to the small manmal, amphibian, and
fish species that form the chief prey of camivores such as red-shouldered hawlks, northem
goshawlks, and bald eagles (USDA Forest Service 20050a, USDA Forest Sexrvice 2003b, USDA
Forest Service 2004b). Proposed herbicides are not cholinesterase mmhibitors such as
organophosphate or a carbamate insecticide (or chemically related to such insecticides) that are
highly towic to wildlife, espedally insects and other imvertebrates. [Nor are the proposed
herbirides chemically related to the chlorinated hydrocarbon imsecticides such as DDT that are
highly persistent in the emvironment and Jmown for causing eggshell thinning of raptors (birds
of prey) such as bald eagles and ospreys.

Herbicide tosdcity and risk data (Appendix C) for mammalian, aquatic, avian, and terrestrial
wildlife species suggest glyphosate, triclopyr, and imazapyr are gemerally safe to mammals,
birds, and other wildlife if used in accordance with the manufacturer label The Foundup
formmulation of glyphosate and butoxyethyl ester formmlations of triclopyr are exceptions to this
generalization, due to the extremely low LCxp values for aquatic species (Appendix C).
However, only formmlations labeled for use in aquatic areas would be used within 100 feet of
wetlands or dparian areas. Fisk assessments for glyphosate and triclopyr conclude that small
birds and anmimals that consume vegetation or insects from areas treated with the maximmum
application rate for an extended period of time counld experience adverse effects. However, this
type of treatment would not occur. Because spot and strip/ patch application would be used to
treat small areas within the Project Area, it would be unlikely that wildlife associated with mid-
to late-successional forest types would come in direct comtact with recently treated foliage, or
wounld feed solely on prey or plants that have been exposed to herbicide sprays. In addition,
consumption of exposed prey wounld likely have a minimal effect on these wildlife species given
that glyphosate, triclopyr, and imazapyr are not expected to bicaccunmmulate in the food chain
(USDA Forest Service 2003a, USDA Forest Service 2003k, USDA Forest Service 2004b).

Manapement activiies under Altematives 2 and 3 would likely have a greater effect on local
populations of northern goshawks, red-chouldered hawks, bald eagles, cerulean warblers,
Louisiana waterthrushes, prothonotary warblers, eastern box turtles, black bears, and other
wildlife associated with mid- to late-successional forest types through habitat change. Savanna
creatiom, KBB opening restoratiom, cak/aspen clearcuts, red pine thinming, and prescribed
burning would reduce the amoumt of mid- to late-successional forest habitat within the Project
Area Approximately 3,000 acres of mature forest wounld be converted to openland habitats (e.g.,
openings and savanmas/barrens) and early successional forest As a consequence, species
dependent on hard mast production (e.g., red-headed woodpecker, wild turkey, squirrels,
white-tail deer) may experience a reduction in food awvailability, which may subsequently lead



to a reduction in prey awvailability and abundance for foraging northem goshawlks, red-
shouldered hawls, bald eagles, and black bears. While savanna creation and KBB opening
restoration may reduce hard mast production over the long term, cak/aspen clearcuts, Scots
pine removal, and red pine thinming would likely reduce hard mast production over the short
term, as stands receiving these treatments would regenerate to mature forests in the future.

In addition, the proposed management activities may damage vegetation and increase the
amount of bare gpround within forest openings and upland areas. This may lead to a temporary
reduction in native plants that provide food and cover for small mammals, birds, and terrestrial
and aguatic insects and a short-term decline in suitable foraging habitat and prey base for
northemn goshawk, red-shouldered hawlk, bald eagle, cerulean warbler, Louisiana waterthrush,
and prothonotary warbler. Feductions in native plants (such as berry producing species) and
imvertebrates may also temporarily reduce snitable foraging habitat and prey base for eastern
box turtle and black bear. However, these potential short term effects would be expected to be
minimal, given that human disturbance and associated reductioms in foraging habitat would
potentially affect only small acreages in localized areas within the Project Area in any given
time period. This would allow foraging potential in those areas that remain undisturbed.

Management activities would also increase forest fragmentation and the amount of edge, which
may reduce the nesting snccess of forest-interior bird species, such as the northern goshawlk and
red-shouldered hawlk, due to higher rates of predatiom, higher rates of parasitism, and
reductions in pairing success. Fragmentation of forest stands and the creation of larger openings
favor the immigration of nest competitors and predators such as the red-tailed hawl: and great-
homed owl (Cooper 1999a). These species can either displace northern gochawlk or red-
shouldered hawk nesting pairs or directly depredate young and/or adults from a nest site
(Cooper 1999a). Other effects related to fragmentation include: increased parasitism by brown-
headed cowbirds, increased nest competition with species such as the house wren, and/or
increased predation from species such as raccoons. These may reduce the reproductive success
of cerulean warblers, Louisiana waterthrushes, and prothonotary warblers (Gibson 2007a,
Gibson 2007b, Hyde et al. 2000).

Forestry practices such as clearcutting produce only temporary edges and fragmentation For
example, aspen regenerates quickly and within approximately 10 years, oak/aspen clearcuts
would have closed canopies, and in about 20+ years, tree heights approach the original stands.
Thus, any adverse effects from oak/aspen clearouts, red pine thinming, and Scots pine remowval
wounld likely be short term for species favoring forest interior conditions. Howewver, savarma
creation and KBE opening restoration would likely reduce habitat quantity and quality for these
interior-dependent species over the long term. Becanse a relatively small percentage (18%) of
the Project Area would be affected by vegetative management activities, reductions in foragmg
and breeding habitat would not likely decrease the overall mmnbers of northern goshawls, red-
shouldered hawlks, bald eagles, cerulean warblers, Louisiana waterthrushes, prothonotary
wharblers, eastern box turtles, black bears, and other wildlife associated with mid- to late-

The proposed vegetative management activities nnder Altermnatives 2 and 3 may also have
beneficial indirect effects to the foraging and breeding habitat of wildlife associated with mid-
to late-successional forest types. Management for early swocessional vegetative bypes may



increase the quantity and quality of interspersed forest openings and uplands, increasing the
availability of native grasses, forbs, and shrubs that provide food and cover for small mammals,
birds, and terrestrial insects, subsequently increasing the abundance and diversity of forage and
prey species. As a consequence, suitable foraging habitat and prey base for wildlife assodated
with mid- to late-snccessional forest types may increase within the Project Area. An increase in
opens areas within upland forests near waterbodies would also likely increase the availability of
suitable nesting areas for eastermn bowx turtle. Scots pine removal would confrol a non-native
imvasive species and replace it with native wepetation (ie., aspen and ocak). The newly
established native species might increase species richness and diversity, and subsequently
increase the quantity and quality of foraging and/or breeding habitat for wildlife species
associated with mid- to late-successional forest habitats. Prescribed buming may also indirectly
benefit these wildlife species by:

1. PReducing the potential for wildfire;

2. Damaging or killing trees, contributing to the production of snags, down wood, and
potential perch trees; and

3. By maintaining forest openings that provide nesting or foraging areas for wildlife such
as eastern bowx turtles and northemn goshawlks.

Owerall, vegetative management activities under Alternatives 2 and 3 would have both
beneficial and negative direct and indirect effects on wildlife associated with mid- to late-
successional forest types within the Project Area. Adverse effects would be expected to be

Recreation management activities proposed under Altermnatives 2 and 3 would have primarily
beneficial effects to local populations of wildlife associated with mid- to late-snccessional forest
types within the Project Area. Closing Forest System roads, reducing the number of motorized-
dependent camping sites, and developing a parking area for motorized vehicles may decrease
levels of disturbance (e_g., human activity, noise, and habitat degradation) and reduce the risk
of motorized users:

1. Damaging or destroying nest trees, ground nests, and roost and pexrch trees;

2. Causing disturbance that leads to nest abandonment;

3. Temporarily displacing, altering mowvement, or disrupting the normal behavior of
wildlife (e g., interfering with nesting or foraging activities); and/ or

4 Temporarily reducing sunitable foraging habitat and prey base by damaging vegetation
and increasing the amount of bare ground and non-native invasive species within forest

openings and upland areas.
Reducng motorized nse may also reduce the risk of vehicle collisions with wildlife, visitors
directly harming, harassing, or killing wildlife, illegal collecton (including poaching), and
wildfires. Altermative 3 would redoce human use more than Altermative 2 by dosing an
additional 0.7 miles of Forest System roads to motorized use, with the exception of snowmaobile

mse.

In addition, Altermnative 2 proposes to limit horseback rnding to a 19.7 mile designated trail,
develop a day-use parking area for horse rigs, and require the removal of horse manure, feed,



and hay at the desipnated day-use parking area and at designated camping areas within the
WESHA. Altemative 3 proposes to prohibit horseback riding within the WESMNA. Limiting or
prohibiting horseback riding as proposed under Alternatives 2 and 3 may reduce the risk of this
non-motorized use damaging or reducing the presence and productivity of native forbs and
shrubs used for food or cover by wildlife and/or their forage species, introducing and
spreading non-native invasive species via manure, and/or increasing soil disturbance, erosion,
compaction, and the amount of bare ground. Also, limiting or prohibiting horse use may reduce
the risk of non-motorized users damaging or destroying ground nests or cutting down nest,
roost, or perch trees for firewood, cansing disturbance that leads to nest abandonment, and for
temporarily displacing, altering movement, or disTupting the normal behavior of wildlife (ie.,
interfere with dispersal or mating activities).

In addition, requiring the removal of horse manure, feed, and hay at the designated day-use
parking area and at designated camping areas within the WESMNA may reduce the risk of
imtroducing and spreading non-native invasive species within the Project Area. Alternative 2
would also allow for the watering of horses with buckets hand-carried to and from identified
permanent water sources on MNational Forest System lands. Becanse horses would no longer be
watered by walldng alomg or in streams and other water bodies, Alternatives 2 and 3 may
reduce the risk of soil erosion and sediment delivery into rivers, streams, lakes, ponds, swamps,
and wetlands. Under Alternatives 2 and 3, areas that have been degraded due to motorized and
non-motorized use would likely regenerate, which may increase the native plants that provide
food and cover for small mammals, birds, and terrestrial and aquatic insects, subsequently
imcreasing suitable foraging habitat and prey base for wildlife associated with mid- to late-
successional forest types.

Cherall, recreation management activities proposed under Altermatives 2 and 3 would likely
decrease the risk of mortality and improve habitat quantity and quality for northern goshawlk:,
red-shouldered hawlk, bald eagle, cerulean warbler, Louisiana waterthrush, prothonotary
warbler, eastern box turtle, black bears, and other wildlife associated with mid- to late-
successional forest types within the Project Area. Alternative 3 would reduce potential adverse
effects of recreational use to these wildlife species more than Alternative 2. Both Alternatives
would meet Forest Plan management objectives for the WESINA (USDA Forest Service 2006k).

3.5g) Cummnlative Effects

Increases in human populations and associated land development, road comstructiom, and
recreational uses are expected on private lands within the MINF. In addition, a change in land
nse from larger forested parcels to smaller parcels with more development is ccourming on
private ownerships and is expected to continne into the foreseeable futore. These activities
wounld likely increase the potential for human access and use near northem goshawlk, red-
shouldered hawk, bald eagle, cernlean warbler, Lonisiana waterthrush, prothomotary warbler,
eastern box turtle, and black bear nesting, roosting, perching, foraping and derming sites.
Subsequently this will lead to increased levels of disturbance, habitat fragmentation, the risk of
vehicle collisioms with wildlife, illegal poaching and collection, wildfires, dispersed camping,
and cross-country travel Such distorbance might damage nesting, roosting, perching, or
derming sites and / or canse such sites to be abandoned.



In addition, the increase in the nmumber of residences and associated developments within the
MINF has likely increased wildlife populations associated with human residential areas such as
raccoons, opossums, and slnks, which may predate active nest sites. Increases in human
development, access, and use also might remove potential nesting, roosting, perching, or
denming sites and/or temporarily spedes associate with mid- to late- successional habitat.
Human disturbance may also dismupt the normal foraging behavior of wildlife, limiting use of
foraging areas and potentally affecting productivity. In addition, imcreases in human
development, access, and use might decrease the quantity and quality of forest openings,
upland areas, and aquatic habitats (e.g., rivers, streams, lakes, ponds, swamps, and wetlands),
potentially decreasing the abundance and diversity of forage and prey species, and
subsequently reducing foraging habitat and the prey base. Thus, increases in human
populations and associated developments and uses could result im the permanent loss and
degradation of breeding and foraging habitat on private lands within the MMF. This magnifies
the importance of MNational Forest System lands to these species. Timber harvest, fire
suppression, and the application of pesticdides are also activities that might adversely affect
wildlife species assodated with mid- to late-successional vegetative types on private lands
within the MINF in the fotore. In addition, mineral developments are reasomably certain to
ooour in the foreseeable future within the MINF and have the potential to cumulatively affect
wildlife associated with mid- to late-snccessional forest types.

The amount of mid- to late-successional forest habitat is expected to be reduced under the
Forest Plan's new management direction in localized areas (USDA Forest Service 2006b).
Management for early successiomal vegetative types would decrease the amount of mature
forest habitat awvailable for northem goshawks, red-shouldered hawls, bald eagles, cerulean
warblers, Lonisiana waterthrushes, prothonmotary warblers, eastern box turtles, and black bears,
and increase the effects of forest fragmentation (such as increased competition from red-tailed
hawks or house wrens, predation from raccoons, or nest parasitism by brown-headed
cowbirds). However, other management directives delineated in the Forest Flan protect mid- to
late-seral stages of forest vegetation.

Semiprimitive, wild and scenic river designations, rare plant areas, and candidate RINA's wounld
protect hardwood forests, reducing habitat fragmentation. In these areas, there wounld be fewer
roads, less vegetation manipulation, and reduced disturbance from recreational activities. The
old growth designatiom would provide plammed old growth in the northerm hardwood and
long-rotation oak type. In addition, management of the hardwood forest types would continme
to provide a stable or increasing amount of mature habitat for wildlife assodated with mid- to
late-sneocessional forest types, and would provide adequate amounts of regenerating hardwood
types for prey habitat. The amount of pine thinmings, mature oak and aspen forest regeneration,
and dead tree salvage treatments is projected to remain at 1979 - 2005 levels. Thus, overall, the
Forest Flan's management directives would provide large blocks of matoring habitat spatially
imterspersed with early successional vegetative types across the MINF (providing habitat for
early- and late-successiomal wildlife species). As a result, the amount of mid- to late-
successional forest habitat is expected to remain stable at a broad scale across the MINF. In
addition, in the long term, the overall quality of mid- to late-successional forest habitat wonld
increase as stands matored and tree diameters increased, large woody debris and smags
increased, and canopy gaps developed.



Implementation of the conservation measures noted in Appendix A will protect EF55 species
associated with mid- to late-successiomal forest types amd their habitats on MNational Forest

lands within the MMNF from adverse affects that might potentially result from the
Proposed Action. Therefore, the effects of the Proposed Action are expected to be local, and
would not be expected to affect the viability of northern goshawlk, red-shonldered hawlk, bald
eagle, cernlean warbler, Lonisiana waterthrach, prothonotary warbler, and eastern box tartle
within the MINF. Owerall, populations of these FF55 are expected to remain stable or increase

.51 Wildlife Associated with Streams, Creeks, Lakes, and Wetlands

i3.55) Direct and Indirect Effects

Altermative 1

Under Alternative 1, the Forest Service would continue to manage for late seral stages along
wetlands and riparian areas. As a consequence, the quantity and quality of forested habitat
adjacent to water bodies would increase over time. Tree diameters and dead and down woody
debris would increase and canopy gaps would develop. Increases in mature forest with canopy
gaps near rivers, streams, creeks, lakes, and wetlands may increase nesting and/or foraging
habitat for Blanding's turtle, wood turtle, and other water-dependent wildlife species (e.g., great
blue heron, wood duock, mallard, black duck, Canada goose, and beaver). If succession leads to
the loss of interspersed forest openings, uplands, and/or wetlands, then the awvailability of
suitable nesting and for foraging habitat for these spedes might decline. This alternative would
also fail to control Scots pine and other non-native invasive spedes in the Project Area that may
replace native forest species that provide food and/ or cover for wildlife associated with aquatic
habitats (e.g., streams, creeks, lakes, and wetlands). However, this potential adverse effect
wonld likely be minimal due to the small arreages affected.

In addition, Altemative 1 wounld maintain current road and trail densities within the Project
Area These densities are higher than Forest Plam objectives for the WESIMNA (USDA Forest
Service 2006b). Traffic along these roads and trails may increase the level of dishorbance (a.g.,
human activity, noise, and habitat degradation), the risk of wehicle collisions with wildlife,
illegal collection (including poaching), wildfires, dispersed camping, and cross-country trawel.
Road and trail traffic may also:

Temporarily displace, alter movement, or distupt the normal behavior of wildlife;

Lead to an increase in mammalian predators associated with homan activities;
Destroy the pround nests of Blanding's turtles or wood turtles;

Damage or caunse the abandomment of great blue herom, wood duck, mallard, black
duck, or Canada goose roost or nest sites;

Damage or destroy hibemacula and forage plants; and for

Peduce water quality in rvers, streams, creeks, lakes, and wetlands via increased
erosion or sediment delivery.

e

&

Habitat fragmentation resulting from the road and trail system also might reduoce wildlife
productivity due to increases in nest predation near habitat edges. Thns, maintaiming corrent
levels of access and use might increase the risk of mortality, reduce available breeding and



foraging habitat, and limit the use of nesting and foraging areas for Blanding's turtles, wood
turtles, and other wildlife associated with aqunatic habitats. This would potentially affect the
survivorship and reproductive snccess of these species. Owerall, Alternative 1 is expected to
have adverse direct effects, and beneficial and adverse indirect effects on wildlife associated

Alternatives 2 and 3

Alternatives 2 and 3 may kill or temporarily displace small numbers of wood turtles, Blanding's
turtles, and other wildlife associated with aguatic habitats (e.g., great blue heron, wood duck,
mallard, black duck, Canada goose, and beaver) if management activities occur near rivers,
streams, creeks, lakes, or wetlands. Savanna creation, BB opening restoration, cak/aspen
clearcuts, red pine thinning, prescribed buming, and vehicle and foot traffic associated with
implementation may increase the rick of mortality due to vehicle collisions with wildlife, and
temporarily increase the level of disturbance (e.g, human activity, noise, and habitat
degradation) near nest, roost, or hibemmation sites. This would potentially result in the
disturb Blanding’s turtles, wood turtles, and other wildlife assocated with agquatic habitats
searching for sunning, foraging, roosting, nesting, and hibemation sites, limiting the use of
breeding and/or foraging habitat and potentially affecting productivity.

Water-orientated wildlife species that have limited mobility and/or are breeding, such as
Blanding's turtle and wood turtle, are most likely to be directly affected in these operations due
to heavy equipment use and prescribed burming. Management activities are more likely to have
an adverse direct effect on the wood turtle and Blanding's turtle if implemented near aquatic
habitats between late spring to early fall when these species increase their use of adjacent
uplands and forests for foraging, mating, and/or nesting (Lee 1999, Lee 1999b). Between late
fall and early spring, direct effects on these FF55 are expected to be insignificant as Blanding's
turtles and wood turtles spend the majority of their time in aquatic habitats (Lee 199%a, Lee
1999b). This would largely protect them from any direct impacts. Direct effects on black-
crowned night-heron also are expected to be minimal during this time period as wintering birds

can readily move among roost sites.

To minimize the potential adverse direct effects that Altemnatives 2 and 3 might have on
Blanding’s turtle, wood turtle, and other wildlife associated with this habitat type, comservation
measures from the following sources would be incorporated in areas where these spedes are
documented or found during project activities:

* The F9 Spedes Conservation Assessment for Wood Turtle - Glyptemys insculpta (USDA
Forest Service 20{4b);

* The Conservation Assessment for Blanding's Turtle (Emydndes Hlandimen) (USDA Forest
Service 2002b);

®* The conservation measures for species viability for wood turtle and Blanding's turtle
outlined in the Programmatic Biological Evaluation for the Hurom-Manistee MNational
Forest (IUSDA Forest Service 2003); and

® The Standards and Guidelines for Watershed Management described in the Forest Plan
(USDA Forest Service 2006b: pages II-17 - IT-22).



For example, the potential for direct effects would be redoced somewhat by the Guideline
stating that equipment should not be operated within the Streamside Management Zone when
soils are saturated or when rutting is likely to ocour (USDA Forest Service 2006b). This would
limit site preparation activities to periods when the soils in the rparian cormmidor were frozen,
such as winter, which would comrespond to the inactive period of reptilian species and would
be outside the nesting season of waterfow] and shorebirds. In addition, the locations of nests or
burrows of rare or sensitive wildlife specdies, such as the wood turtle and Blanding's turtle,
would be flagged or marked, and management activities wounld be performed carefully to avoid
physical injury to nests, burrows, and less mobile wildlife. If other sensitive wildlife species
associated with aquatic habitats are foumd during project activities, appropriate protection
measures would be implemented to reduce potential adverse effects.

Alternatives 2 and 3 propose strip/patch or spot application of gylphosate, trclopyr, or
imazapyr to control non-native invasive spedes and persistent woody vegetation. Wildlife
recently treated foliage; by comsuming treated foliage or prey items that have come in direct
contact with herbicide spray, recently treated foliage, or consumed parts of treated plants; or by
drinking from or swimming in water sources that have received contaminated surface runoff.
However, ecological risk assessments conducted for glyphosate, triclopyr, and imazapyr
suggest that rates commonly nsed by the Forest Service pose little or no risk to wildlife (USDA
Forest Service 2003a, USDA Forest Service 2005b, USDA Forest Service 2004b). The proposed
herbicides are not highly towdc to aviam receptors such as red-shouldered hawls or
prothonotary warblers, to insect species such as Kamer blue butterflies, to reptilian species such
as Blanding’s turtle or wood turtle, or to small mammal, amphibian, and fish spedes that form
the chief prey of camivores such as bald eagles (USDA Forest Service 2003a, USDA Forest
Service 2003b, USDA Forest Service 2004b).

The proposed herbicides are mot cholinesterase inhibitors such as organophosphate or a
carbamate insecticide (or chemically related to such insecticides) that are highly tosdc to
wildlife, especially insects and other invertebrates. Nor are the proposed herbicddes chemically
related to the chlorimated hydrocarbon insecticides such as DDT that are highly persistent in the
environment and kmown for cansing eggshell thinming of raptors (birds of prey) such as bald
eagles and ospreys. Herbidde towicity and risk data (Appendix C) for mammalian, aquatic,
avian, and terrestrial wildlife spedes suggest that glyphosate, triclopyr, and imazapyr are
penerally safe to manmmals, birds, amd other wildlife if used in accordance with the
marufacturer label The Rowndup formulation of glyphosate and butosyethyl ester
formulations of triclopyr are exceptions to this generalization due to the extremely low LCx
valnes for aguatic spedes (Appendix C). However, only formmulations labeled for use in aquatic
areas would be used within 100 ft of wetlands or rparian areas.

consume vegetation or msects from areas treated with the masimum application rate for an
exvtended period of time could experience adverse effects. Howewver, this type of treatment
would not oocur. Becanse spot and strip fpatch application would be used to treat small areas
within the Project Area, it would be unlikely that wildlife associated with aguatic habitats
would come in direct contact with recently treated foliage, would feed solely on prey or plants
that have been exposed to herbiride sprays, or would be exposed to contaminated water



sources. In addition, consumption of exposed prey would likely have a minimal effect on these
species given that glyphosate, triclopyr, and imazapyr are not expected to bicaccumulate in the
food chain (UUSDA Forest Service 2003a, UUSDA Forest Service 2003k, USDA Forest Service
2004%).

Management activities mnder Altermatives 2 amd 3 would likely have a greater effect on local
populations of Blanding's turtle, wood turtle, and other wildlife associated with aquatic habitats
through habitat change. Savanna creation, KBE opening restoration, oak/aspen clearcuts, red
pine thirming, prescribed buming, and wehicle and foot traffic associated with implementation
may damage vegetation and increase the amount of bare groumd within treated openings and
uplands near rivers, streams, creeks, lakes, and wetlands, temporarily deaeasing cover and the
abundance of important forage species, such as herbs, wildflowers, and berry prodocing
shrubs. Increased habitat fragmentation mear water bodies also may result from project
implementation, potentially reducing productivity due to increased nest predation near habitat
edges. Management activities, particolarly prescribed buming, may also reduce dead and
down woody debris that provides structure for thermal regunlation and protection from
predators. In addition to increasing the gquantity and quality of forest openings and uplands,
prescaribed buming might indirectly benefit Blanding's turtle and wood turtle by reducing the
potential for wildfire and damaging or killing trees.

The proposed vegetative management activities under Altemnatives 2 and 3 may also have
beneficial indirect effects to the foraging and breeding habitat of Blanding's turtles, wood
turtles, and other water-oriented wildlife spedes. Management for early successional vegetative
types may increase the gquantity and quality of interspersed forest openimgs and uplands,
increasing the availability of sunning and nesting areas, and increasing native grasses, forbs,
and berry producing shrubs (ie, increasing the abundance and diversity of forage species).
Control of Scots pine and other non-native invasive species may also increase native species
richness and diversity, increasing awailable for food and cover for wildlife assocated with
aquatic habitats. Cwerall, vegetative management activities under Altermatives 2 and 3 are
expected to have adverse and beneficial direct and indirect effects on wildlife associated with
aquatic habitats within the Project Area, and any adverse effects are expected to be minimal.

Peceation management activities proposed under Altematives 2 and 3 would have primarily
beneficial effects to local populations of Blanding's turtle, wood tortle, and other wildlife
associated with aquatic habitats within the Project Area. Closing Forest System roads, reducing
the number of motorized-dependent camping sites, and developing a parldang area for
motorized vehicles may decrease levels of disturbance (e.g., human activity, noise, and habitat
degradation), and reduce the effects of frapmentation (e.g., nest predation near habitat edges).
Reducing motorized use may also reduce the risk of motorized users:

1. Destroying or cansing the abandonment of nests, roosts, or hibernation sites;

2. Temporarily displacing, altering movement, or distupting the normal behavior of
wildlife (eg, interfering with nesting, foraging sunming roosting, or hibemation
activities); and/ oz

3. Temporarily reducing suitable foraging habitat and prey base by damaging vegetation
and increasing the amount of bare ground and non-native invasive species within forest
openings and npland areas.



In addition, reducing motorized use may also reduce the risk of vehicle collisions with wildlife,
visitors directly harming, harassing, or kdilling wildlife, illegal collection (including poaching),
and wildfires. Altermative 3 would reduce motorized access more than Alternative 2 by closing
an additional 0.7 miles of Forest System roads, with the exception of snowmobile nse.

Currently, horseback riding oocurs on Forest System roads thronghout the Project Area, and
cross-country travel is permitted for horseback riding, except where posted signs exclude this
form of recreation. Limiting or prohibiting horseback riding as proposed under Altermatives 2
and 3 may reduce the damage to the presence and productivity of native grasses, forbs, and
berry produocing shrubs nsed for forage; introduction and spread of non-native invasive species
via manure; and soil distarbance, erosion, compaction, and the amount of bare ground. Also,
limiting or prohibiting horse nse may redoce the risk of non-motorized nsers damaging or
destroying ground nests of Blanding's turtles and wood turtles and for temporarily displacing,
altering movement, or disrupting the normal behavior of wildlife. In addition, requiring
removal of horse manure, feed, and hay at the designated day-use parking area and at
desipnated camping areas within the WESMNA may reduce the risk of introducing and
spreading non-native invasive species within the Project Area.

Access to available water bodies for watering horses cunrently is unregulated within the Project
Area Alternative 2 would allow for watering horses with buckets hand carried to and from
identified permanent water sources on [National Forest System lands. Because horses would no
longer be watered by walking alomg or in streams and other water bodies, Altermatives 2 and 3
may reduce the risk of soil erosion and sediment delivery into rivers, streams, creeks, lakes, and
wetlands that could reduce habitat quality and quantity for water-ofented wildlife species.
Under Altematives 2 and 3, areas that have been degraded due to motorized and non-
motorized wuse would likely regenerate, which might mcrease foraging, breeding, and
hibernating habitat for Blanding's turtle, wood turtle, and other wildlife species associated with
aquatic habitats.

Orerall, recreation management activities proposed under Altermatives 2 and 3 would likely
decrease the risk of mortality and improve habitat quantity and quality for wildlife assodated
with aquatic habitats within the Project Area. Altemative 3 would reduce potemtial adverse
effects of recreational nse to these species more than Alternative 2. Both Alternatives would
meet Forest Plan management objectives for the WESMNA (USDA Forest Service 2006b).

(3.5 Cumulative Effects

Increases in human populations and assodated land development, road comstructiom, and
recreational uses are expected on private lands within the MMNF. These activities would lilkely
increase the potential for human access and use within or adjacent to aquatic habitats nsed by
wood tortles, Blanding's turtles, and other wildlife associated with aquatic habitats (e.g., preat
blue heron, wood duck, mallard, black duck, Canada goose, and beaver). Increased human
access and use could increase the level of dishuirbance (e.g., human activity, noise, and habitat
degradation), increase the risk of vehicle collisions with wildlife, illegal collection (including
poaching), wildfires, dispersed camping, and cross-comntry-travel, disrupt the movements and
normal behavior of individnal animals, and /or increase predation by increasing manmmalian



predator populations that are associated with human activities (e.g., raccoon, opossum, skunlks).
Development of residences near water bodies could also reduce habitat quantity and quality
spedies that provide food (e.g., foliage, fruit). Soch developments could also increase habitat
fragmentation and reduce water quality in streams and lakes via increased soil erosion or
sediment delivery. Timber harvest, fire suppression, mowing, off-road vehicle (ie., all terrain
vehicles, dirt bikes, snowmobiles) and motorboat nse, and the application of pesticides are also
activities that might adversely affect wildlife associated with aquatic habitats on private lands.
In addition, mineral developments are reasonably certain to occur in the foreseeable future
within the MINF and have the potential to commlatively affect wildlife assodated with aquatic
habitats. Cherall, habitat quantity and quality for wildlife assodated with aquatic habitats, and
subsequent occurrences of these species, would likely decline on private lands within the MINF.
With increasing development and fragmentation of private lands, suitable habitat for wildlife
associated with aquatic habitats on INational Forest System lands within the MINF is likely to

Under the direction of the Forest Flan (USDA Forest Service 2006b), management actions to
improve watershed condition wounld continne elsewhere within the MINF, focusing on erosion
control, npgrading road stream crossings, lowering road densities, improving in-stream and
lake habitat, and maintaining riparian buffer zones. As the forest continues to matare, more
large woody debris (LWL input into streams and lakes would occur. LWD can protect stream
banks from erosion, provide habitat for aquatic insects, provide cover for fish, and provide
habitat diversity. Although management for early successional vegetative types, as directed by
the Forest Plan (USDA Forest Service 2006b]), would decrease the amount of mature forest and
lead to more open space within the watersheds located within the MDMF, there should be a
minimal effect on ronoff and flow regimes becanse all of the sixth level watersheds will still
have more than 33% of their area in a mature forest (>20 year age class) condition. While
the MMNF in the future, the positive effects of planmed watershed management activities on the
Forest should mitigate the negative effects of activities on private lands. Owverall, there should
be an improvement in water gquality, aquatic habitat, and watershed health within the
watersheds located within the MINF.

Implementation of the conservation measures noted in Appendix A should protect FFS5
associated with aquatic habitats on National Forest System lands within the MIMNF from adwverse
affects that might potentially result from the Proposed Action. Therefore, the effects of the
management activities under Altematives 2 and 3 are expected to be local, and would not be
expected to affect the viability of the wood turtle or Blanding’s turtle within the MIMNF.

A Biological J"!.55E55ma1t .nn:l Blulngu‘:al Evalualmn was pre]_::ﬂ.ted t'nr thE Savarma Emﬁfstmn
Restoration Project (see Project Fecord) that documented the determinatioms of effects of
Savanna Ecosystem Festoration Project activities om federally-listed or proposed-to-be-listed
Endangered or Threatened species and critical habitat, and on Fegional Forester's Sensitive
Species (FF35) by each altermative. Sixteen wildlife species that may be present or have habitat
within the Project Area were analyzed im these documents including: Kamer blue butterfly,
Indiana bat, dusted skipper, hill-prairie spittlebug, frosted elfin, eastern bowx turtle, red-headed



woodpecker, whip-poor-will, bald eagle, cerulean warbler, Lounisiana waterthrush, northem
goshawlk, prothomotary warbler, red-shounldered hawl:, Blanding’s turtle, and wood turtle. The
determinations are listed below in Table 3.19. The determinations were made contingent on
implementation of the comservation measures listed in Appendix A. The conservation measures
would be implemented with the action alternatives. The mffed grouse was not inclnded in the
Biological Assessment and Biological Evaluation because it is only a Temrestrial Management
Indicator Spedies, not a federally-listed Endangered or Threatened Species or FF55. However,
the determinations of effects on this species also are included in Table 3.19.

Table 3.18: Determination of Effects for Endangered, Threatened, and Sensitive Wildlife Species that

Might Occur within the Savanna Ecos

Restoration Project Area

Common Mame Habitat Ecology Alternative 1 2 | Altemative 3 |
Kamer Blue Sawannabarrens habitats with E+MIS | May Affect, May Affect, May Affect,
Butterfty abundant wild lupine (the sole food Likely to Likely to Likedy to
[Lycaeides mefissa | sounce for the caterpillar), Agversely Adversely Adversely
samuells abundant adult nectar sources, Affect Affect Affect
(Mabokov) [or WaT season grasses for basking
Filebejus melissa and roosting, and ants to protect
(Edwards 1873)]) larvae from parasites and

ators.
Indiana Bat Roost and form matemity colonies | E May Affect, May Affect, May Affect,
[Myols sodals) under loose, exfoliating bark of Mot Likely io | Mot Likely to | Mot Likely to
rees (usually dead), in live shag- Agdversely Adversely Adversely
bark trees, or in hollows and Affect Affect Affect
cavities of mature trees in
finodplain and bottomland forests,
riparian zones, wooded wetlands,
and upland forests.
Ruffed Grouse Mixed deciduous and conifer MIS MINT MINT MINT
[Bonass umbefies) | forests (especially early seral
stages dominated by aspen) and
cak-savanna woodland, with
forests 5-25 years old providing
brood habitat and cowver, and older
fiorest age classes providing
nesting habitat and winter food
- — SOUMCES. —_— — —_— —
Dusted Skipper Typically found in localized RFS5 | MINT MINT MINT
[Afryfonopsis colonies in bluestern grasskand,
hiznna) barrens, praine, or other openland
habitats where litle bluesiem - its
larval food plant - occurs [lanvas
may also feed on big blue stem).
Hill-Prairie Prairie bowls in mesic dry sand RFS5 | MINT MINT MINT
Spitilebug prairie zones with abundant forbs.
(Lepyronia
gibbosa)
Frosted Effin Grassy openings or bum scars in RFSS | MINT MINT MINT
(Tncisalia inus) barrens and sawannas with
abundant wild lupine, false indigo,
or wild indigo — its host plants - and
other nectar sources.
Eastemn Box Twrile | Forested habitats (coniferous, RFS5 | MINT MINT MINT
[Termapens carling | deciduous and mixed) with sandy
caroling) spils and openings near a source

of water, and in adjacent fields,
wondlands, and marshes.




Table 3.18 (continued): Determination of Effects for Endangered, Threatened, and Sensitive Wildlife

Species that Might Occur within the Savanna Ecosystem Restoration Project Area

Common Hame Habitat Ecology Status | Alternative | Alternative | Alternative
1 2 3

Red-Headed Matur= open woodlands, open RFSS | MINT MINT MINT
Woodpecker deciduous or mixed forest habitats, or
[Melaneimes savannafike forest habitat with nearby
enythrocephales) OEEnings, Suags and mast crop

abamndance.
Whip-poor-wll Chpen coniferous, deciduous, and mixed | RFSS | MINT MINT MINT
[Caprmmulgus woodlands with well spaced trees and a
viooierows) bowi canopy, abundant shade, nearby

OpEn areds, 3 sparse ground cover.
Baid Eagle Mests in t=ll. dominant deciduous or RFSS | MINT MINT MINT
(Hakzeaius coniferous trees, and sometimes cliffs,
leucocephalus) akong or close fo major rivers, large

takes, deep marshes, or chusters of

small |akes and sireams where

sfequate prey i available and human

disfurbance is minimal by none.
Cenulean Warbler Mests and perches in the canopy of RFSS | MINT MINT MINT
[Dendrodca cendean) | large, tall, frees that occur in large

tracts of mature decidunus fiorest,

bottoenlands, flioodplains, and lowiand

hardwoods, with an open understorny,

close o rivers and the Lake Michigan

shoraline.
Loamsiana HNesis on the grownd along clear, fast- RFS5 | MINT MIMNT MINT
Waterthrush [Sedrws | flowing streams. and rivers in
motacilia) conbiguous, decduous, and often hilly

forests containing moderate to sparse

undergromwih.
HMordwem Goshawk Mesis in large fracks of mature pine, RFSS | MINT MINT MINT
[Accipiter genfilis) hardwood, or mized forests with an

ntermediate amount of canopy closure,

large decduous trees for nesting, small

forest openings for foraging, and an

open understony.
Prothonotzny hests in ree cawities of dead snags RFS5 | MINT MIMNT MINT
Warbler and live rees within riparian comidors,
(Profomotania cifreal | wooded swamps, floodplain forests,

and bottormiand hardwood forests with

dense underbnesh near or over waber.
Red-Shouldered Hests in lange racks of mature RFS5S | MINT MIMNT MINT
Hawk [Bufeo deciduous or mixed forests with closed
lneafies) canopies, lange deciduous trees for

nestng, nearby wetland and upland

habitats nterspersed for foraging, and

varnable amounts of undersiory

vegetation
Blanding's turii= Lakes, ponds, marshes, and ceeks RFSS | MINT MINT MINT
[Emydoides with abundant agquatic vegetation and
Blanding) soft bottoms, and in the spring and

SUITEMEr, ocUpies adjacent open,
sunny, wpdand areas with sandy soils.




Table 3.18 (continued): Determination of Effects for Endangered, Threatened, and Sensitive Wildlife

Species that Might Occur within the Savanna Ecosystem Restoration Project Area

Commaon Habitat Ecology Status | Alternative | Alternative | Alternative
Mame 1 2 3
Wiod Turie Sirearmns and adjacent forested riparian and RFSS | MINT MINT MIMNT
[Glyplemys upland floodplain areas with numerous
insculpfa) openings and a dense mixture of low herbs
and shrubs, and in the summer may roam
widely owerland occupying nearby temesirial
habitats including fields, woodlands, and
marshes.
Satus Determinations

E = federally endangened

T = federally threatened

MIS = Temestrial Management [ndicator Species
RF5S = Regional Forester Sensitive Species

MIMNT = May impact individuals or sub-
populations, but not likely to cause a trend
towards federal listing or loss of viability.




a6 Fisheries and Watershed

(3.60) Exdsting Condition and Resource-Specific Information
Watershed Condition

The rivers and tributaries within the Project Area are typically ground water fed with stable
flowr, high water quality, and camry a relatively high sediment load. This sediment loading is
due, in part, to the inherently fine soils and surface alluvium across the landscape that are
sensitive to management. Visnal evidence of historic human use (fe. timber harvesting and
agricnlture) is presemt in the form of old log rollways, drained wetland areas, and a highly-
developed transportation network. The combination of these has inflnenced stream bank
integrity, chamnel geomorphology, sediment budget, and the flood hydrograph such that
chanme] function is impaired in most systems.

The watersheds in the Project Area exist within a fragmented landscape, in regard to both
hydrology (dams, increasing road density, loss of wetlands, etc.,) and forest cover. Most forms
of hydrologic fragmentation tend to narrow and heighten the flood hydrograph, increasing the
rsk of damage to stream bank integrity, channel morphology, aquatic habitat, and fadlities
located in the riparian/floodplain zone. Dams are ome form of fragmentation that generally
reduce the risk of flood impacts, but do have comsiderable impacts upon sediment regimes and
biological processes, particularly spedes migration/population conmectivity, timing of water
delivery, and water temperature.

Forest cover frapmentation oomrs over space and time as a result of natoral processes (wildfire,
wind events, other natural disturbances), but can be augmented when human activities (Hmber
harvest, agricnltural and urban land clearing, road building, etc.) increase the quantity and rate
of fragpmentation. Typically, mature forested stands protect watershed integrity, whereas
increasing proportions of open land cover and immmature stands (<13 years old) have negative
impacts on watershed function and biclogical function. Such impacts particularly affect the rate
of mmoff, leading to flashier flows and changes in channel morphology. The Forests Plan (2006)
addresses this issme of forest cover impacts to watershed function with a Desired Future
Condition (DFC) of no more than 66% of any 6% level watershed om the forest being in early
successional (open or immature) forest cover types. The exdsting percent open area in all four
6% code HUCSs of the project area are less than the DFC.

Table 3 20 Early Successional Forest Cover (open area) in the Four 6" Code HUCs of the Project Area,
including Percent Open Area [acreages approximate].

Existing
Watershed Existing Cpen Percent
g™ Code Watershed Acres Acres Dpen Area
Sand Creek — White River 30,920 5 528 18
South Branch White River 27,880 10,713 38
Morth Branch White River 20,248 10,693 37
Carlton Creek 17,845 7,826 44

Dats guaniifisd from current EIMNE GIS dafa



Foads and trails, collectively referred to as routes, are another form of fragmentation that can
negatively impact streams and wetlands in a nomber of ways. As with open space, routes can
accelerate the rate of mnoff, and may also intercept and divert subsurface flow, reduce
groundwater recharge and indirectly lead to the conversion of wetland vegetation types to
upland types (Brooks, et. al. 1997). Where inappropriately designed or constructed stroctores
create physical barriers at route/stream crossings, the upstream migration of aquatic organisms
can be imited. Route crossings also act as point sources of fine sediment delivered to streams
that can impact habitat important to a wide range of aquatic biota. The density of roads and
trails (miles/mile?) is a relative index of the impacts of routes to aguatic resources, and is
reported in Table 321 Across the four & code HUCs of the Project Area, the density of road
and motorized trails is ~2.4 miles per square mile of land, with the highest in the South Branch
White Fiver HUC (~29 mi/mi’*) and the least ocowrring in the Carlton Creek HUC (~19
i /o).

The nationmal direction for assessing watershed condition (Potyondy, et. al. 2009) rates road
densities as <1.0 mi/mi* as “Good”, 1.0-2.4 mi/mi? as “Fair”, and >2 4 mi/mi* as “Poor”. Using
these criteria, the watershed condition is poor in the South Branch White Fiver sub-drainags,
fair-to-poor in both the Carlton Creek and the Sand Creel-White Fiver sub-drainages, and fair
in the MNorth Branch White Fiver sub-drainage. Chwerall, the impacts to watershed condition
from esxisting road demnsities within the Project Area are fair, and exceed the Forest Plan
standard for Management Area 6.1 (Semiprimitive Nonmotorized). The Forest Plan (2006)
identifies the maxdimum average road densities for all roads in Foral Management Areas (MA
4 4) as 0-3 mi/mi? (page [1-40). This is met for the Project Area

Table 3.21: Existing Miles and Densities of Roads and Trails (by g" Code HUC).

USFS Road | USFS Trail |County Road| State Road Total
Miles | Miles / Miles / Miles / Miles /
6™ Code HUC Density Density Density Density Density
Cariton Creek (27 8) DE/04 0.0/0.0 528/1.8 1.0/ 0.0 B3.6/2.3
Sand Creek — White River (48.4) 21.4/0.4 17.8/04 70.1/15 0.0/0.0 108 /2.3
South Branch White River (43.8) 274108 28.7/0.7 70.0 /1.8 5.0/0.1 126/ 2.0
North Branch White River (45.7) 11.1/0.2 0.0/0.0 64.8 / 0.8 10.1/0.2 | 86.0/1.8
Total (165) 69.7/0.4 46.670.3 258716 | 1617001 | 390/24

"MNumbers in perentheses are wakershed gres in squere miles.
Biclogical Resources

The Forest Plan recognizes 118 fish spedes and 16 mollusk species coourring within lakes and
streams of the Forest's boundaries. The White River Watershed Preliminary Habitat Assessment
(Armis Institute 2003) identifies 73 spedes of fish ccourming in the White River basin. Many of
these species exist within the Project Area, with typical warm-water game fish species including
largemouth bass, smallmouth bass, northern pike, walleye, bluegill, and yellow perch. Common
cold-water species include brock, browmn, and rainbow trout, and mottled sculpin. Lake
sturgeon is noted in the Forest Plan as occasionally strayimg imto the White Fiver system.
Introduced species include chinook and coho salmon, and steelhead trout, which migrate from
Lake Michigan into the White Fiver and its tributaries to reproduce.



The Regional Forester has idemtified two semsitive aquatic spedies (Forest Plan, page III-71;
hitp: i fs_fed us/rQfunldlife/tes/docs/rfss_ammals pdf) that may ocour in the White Eiver basin.
These spedes are analyzed under the Biological Evalnation for this project and include the Lake
sturgeon and the Creek heelsplitter. There are two management indicator species (MIS)
identified in the Forest Plan: brook trout and mottled sculpin.

Within the Project Area, the creeks and rivers om [Natiomal Forest System lands include the
Main, South, and MNorth Branches of the White Eiver and Carlton, Mud, Sand, and Enutson
Creeks. All of these are designated as brook trout streams by the State of Michigan The only
fish population data available for any of these streams was an outdated sample collected in an
mnlmown length of lower Carltom Creek im August 1986. Rainbow trout, brook trout, and
juvenile coho salmon (up to 10° in length) were recorded. Peterson mark-recapture estimates
(combining all length classes by spedies) are provided below in Table 3.22

Table 3.22: Electro-fishing Resulis of Lower Carlton Creek, August 18-20, 1888.
Marked Mew Recaptures | Population Estimate

31 22 i
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In a study evalnating the probability of brook trout extirpation, Thieling (2006) identified a
threshold range for ronte densities of 1.8-2.0 mi/md? for predicting extirpation at the watershed
scale. Theiling's criteria snggest that these densities in the Project Area are high enongh to canse
concem for brook trout populations, which are an MIS spedies on the HMMNF. It should be noted
that Thieling's criteria were developed for a wide variety of watershed types. Given the
relatively low relief and the natural groundwater hydrology of the Project Area, brook trout
populations may not be at as high of a risk of extirpation. Continmed monitoring at the Forest
scale will help better understand the distibution and health of brook trout populations.

Thieling also found that managers should be concemed when agricultural land cover (a subset
of open space) is in the 12-19% range, or higher. While data describing agricultural land cover is
not awvailable m the HMMNF GI5 database and precludes such an amalysis, Thieling's
recommendation reflects how open space can impact brook trout and potentially other aquatic

spedies and is worth considering,.

@6ty Area of Analysis

The Savarmah Ecosystem Restoration (SEE) Project Area ocours within four 6 code sub-
drainages of the Whdte River basin; North Branch White Fiver, South Branch White River, Sand
Creek - White River, and Carltom Creek. The boundaries of each of these sub-drainages are
defined and standardized nationally by the US Geological Survey at the 8% code hydrologic unit
(HUC) level While the area of the proposed project encompasses a relatively lesser portion of
the four affected 6* code HUCs, the analysis of watershed effects is appropriate at the 6 code

scale.



a6c) Direct and Indirect Effects of Altermative 1

The area of analysis for direct and indirect effects is defined by the combined outer boundary of
the four & code HUCs that the project ocours in. Under this altermative poorly maintained
roads and stream crossings would contiome to comtribute non-point source pollution -
particularly fine sediments - to bodies of water within the Project Area. Poorly designed and for
installed stream crossings wounld continue to block passage of aguatic organisms. The high
density and poor design of many of the routes would continue to fragment the watersheds and
degrade their conditions. Early successional habitat within these watersheds would remain
high.

fisd) Cumnmlative Effects of Altemative 1

The area of analysis for cummulative effects is defined by the combined outer boundary of the
four sub-drainages that are present within the Project Area. This area was selected becanse all of
the proposed activities ocour within these sub-drainages and the effects of these activities
should be limited to these areas. Cummlative effects are discussed for the foresesable futore,
which is approsdmately 10 years.

Watershed management in these areas would comtinne to concentrate on erosion comtrol by
npgrading road stream crossings and rehabilitating the streambanks of at-risk areas.
Incorporating woody debris in stream channels, along with improving old growth conditions in
riparian corridors that are a source of wood debris to chanmels, would also be an additional
focus of future watershed management activities. Overall, water quality and aguatic habitat in
these watersheds would remain stable or improve slightly over time Competiion and
predation by other fish species upon MI5 fish populations in these watersheds would likely
remain stable (see Table 3.23).

Table 3.23: Aguatic Ma Indicator Species
MIS Species | Habitat Status Altemative 1 Alternative 2 Alternative 3
Brook trout Cold, Brook trowt | Mo change Possible impacts o | Possible impacts to
[Sahvelinus spring- are: Common watershed function, |watershed fumction,
fontinalis) fed in the but not likely to but not likely to
streams Project impact population impact population
Area.
Mottled Cold, Maottled Mo change Possible impacts io | Possible impacts to
sculpin spring- sculpin are watershed function, |watershed function,
[ Salmao fed abundant in but not likely to but not likely to
frutta) streams | the Project impact population impact population
Area.




.60y Direct and Indirect Effects of Altermatives 2 and 3

The area of analysis for direct and indirect effects to aquatic resources inclndes the four 8 code
HUCs where treatment cooors. Under both Alternative 2 and Altermative 3, a total of ~4,732
acres (based on the current HMINF GIS data) of management activities are proposed within the
Project Area, the majority of which is located in the South Branch White River basin (Table
3.24). The Sand Creek-White Fiver, North Branch White River, and Carlton Creek HUCs
contain 28%, 28%, and 2% of the total treatment acres, respectively (Figure 3.6). The use of
conservation measures (see Appendix A) and the State of Michigan's Best Management
Practices (BMPs), partioularly the buffer layout on all streams, would mitigate any direct
impacts to aquatic resources from the harvest or treatment of trees or vegetation.

Vegetation treatments would create pockets of non-forest cover (ie., open acres) in each of the
6t code HUCs, resulting in indirect effects to the flood hydrograph, streambank integrity,
channel geomorphology, and sediment budget. The greatest potential change in non-forest
cover would oocor in the South Branch White Eiver HUC (~10% increase), followed by the
Morth Branch White River and Sand Creek-White Fiver HUCs (~3% sach) and Carlton Creek
(~1%). For all four 6" code HUCSs, increases in non-forest cover resulting from implementation
of either Altermnative 2 or Altemative 3 would not exceed the DFC of 66% described in the
Forests Flan. Adherence to the Watershed Management standards and gnidelines (Forests Plan,
pages II-13 to [I-22), particularly the Streamside Management Zone (SMZ) gunideline, would
protect aguatic resources from any direct impacts by vegetation management.

Table 324 Watershed Areas and Acres of Open Habitat (stratified Etﬂmﬂude HUCs])

Existing Existing Proposed
Watershed Open Percent Total Umnit Percent
&™ Code Watershed Acres Acres Open Area Acres Open Area
Sand Creek — White River 30,855 5.528 18 1,426 22
South Branch White River 27,914 100713 3B 2,180 45
Marth Branch White River 20,277 10,683 ar 1,016 40
Carliocn Cresk 17,5684 7,828 44 a3 44




Figure 3.8: Map of the wetland areas that are present in the Project Area,

Areas of freatment are represenied by solid gray.

the roads proposed for closure, there is a low probability of either of the action alternatives
reducing the exsting amounts of sediment mput. Closure of forest system roads umder
Alternative 2 (9.7 miles) and Alternative 3 (104 miles) would each provide a very slight
reduction of sediment introduced to local streams.

The creation of 19.7 miles of new horse trail proposed under Alternative 2 would not result in
sediment impacts as the trail comddor would be constructed to Watershed Management
standards and guidelines (Forests Plan, pages [I-18 to [I-22). The SMZ guidelines should be
effective in protecting aquatic resources from impacts of the proposed horse trail, except at the
two locations where rdders would be allowed access to the dver to collect water by bucket.
These two sites would be selected and designed with input from the District Fisheries Biologist
to reduce the potential for erosion and sediment routing into the stream. Generally, low levels
of human foot traffic would not result in erosion; however, site conditions are an important
tactor to a site’s resistance to trampling. These two sites would be monitored for signs of



erosion. If erosion becomes a problem, alternative designs would include creating off-site water
sources. Traditiomal desipns such as hardening of the stream bank should be avoided (Forest
Plan, pages [I-2]1 and [I-22).

The closure of roads under each alternative would provide a small contribution to increased
groundwater recharge. Groumdwater imput into streams helps keep water temperatures
reduced and more suitable for coldwater fish species like brook trout and sculpin (Brooks, et. al.
1997). There would be no discernible difference between Altermative 2 or 3 relative to the effect

Glyphosate, Triclopyr and Imazapyr are proposed for use to control the growth of woody
vegetation in designated KBE areas and the spread of MNINIS throughout the Project Area. A
complete analysis of the herbicides proposed for use can be found in Appendix C. There are not
expected to be any direct or indirect effects to aquatic species from herbicide application wnder
either Altermative 2 or Altermative 3, as BMPs/ conservation measures would be followed.

tef Comlative Effects of Altermatives 2 and 3

Watershed management in these areas will continme to concentrate on redncing the potential of
erosion and the associated sediment input imto streams, npgrading road stream crossings,
types of projects should lead to improved water quality and aquatic habitat.

Due to the changes in land use within the White Fiver basin over time, there have also been
changes in the flood hydrograph The intense logging of the 1800s, followed by agricultural
development, a period of reforestation, and urban development has altered the characteristics
of this basin fromn what occorred historically (late 1700s). Currently, approximately 30% of the
White Fiver basin is now considered open (cropland, open field, or early snccessional forest).
Approximately 10% of the wetlands in the watershed have been lost to drains as part of
agricnltural furban development (Rediske et al. 2003). As a result of these changes in land use,
there have been increases in the rates of flow delivery and bank erosion and changes in chanmel
morphology and the rates of groundwater recharge. As the human population continmes to
increase within the watershed, the patterns of development will continue to expand, further
aggravating these impacts to hydrologic fonction and agunatic resources.

Vegetation treatments proposed under both action altermatives would further imcrease open
space within the affected HUCs. This is a concern in the White Fiver basin where non-forested
area is already relatively high. The creation of additiomal non-forest area within this basin
wonld further exasperate impacts to the flood hydrograph and other aquatic resources, but do
not exceed the DFC im the Forest Flan. These impacts to hydrologic function are kmown to
continue downstream and may impact aguatic resources outside the Project Area, but are
diffirult to monitor, mmch less quantify.



a7 Physical Resources

s Adr Besources
(3.8a) Bsdsting Condition and Besource-Specific Information

Thexe were no public issues specifically related to the air resource. Prescribed buming to create
barrens habitat ic the main activity that would have the most potential impact to the quality of
the air resource. For this reason, the effects analysis for the air resource focuses on the effects
contribution to global climate change.

Site-specific bum plans are developed for each bum unit. These plans outline the environmental
conditions required for conducting bum activities (ie. wind direction, humidity, and
temperature thresholds), the amount of resources required, the desired time of year,
contingency plans, and any site-specific buming restrictions that may apply. Bum units are
developed by comsidering e:dsting control lines (ie. roads, plow lines, etc.), fuel types, and
natural features. The size of individual burmn units can vary comsiderably, but efforts are made to
keep the bum units to a size than may be safely completed within one operational period (one
day)

Affected Enmmromnment: Frequent weather fronts pass through the Project Area, espedally in the
spring and fall, resulting in sontheast, south, west and northwest winds (VCI5 2009). Prevailing
winds during the bum season (March to MNovember) are generally south to west, with local
onshore winds out of the west that dominate prevailing winds during calmer weather. Mixing
heights vary, but average 4,200 feet in the afternoon during buming season (VICIS 2009).

Projects implemented by the Forest Service must follow all State and Federal regulations
governing air quality, inclnding meeting ambient air quality standards (WWOG 2001). Chief
among these is the Clean Air Act (CAA) as amended in 1990, and the Draft Michigan State
Implementation Plan (DMSIP), which is a state prepared implementation document of the
CAA. The Michigan Department of INatural Resources and Environment (DINEE) is the agency
which monitors and regulates air quality in the state.

The CAA prescrbes the MNatiomal Ambient Air Cuality Standards (MAAQS) for criteria
pollutants to limit the negative human health and welfare impacts from air pollution. These
inclide: Particulate Matter <10 mdcrons in diameter (Flg), Particulate Matter < 2.3 microns in
diameter (FM;zs), Total Suspended Particulate Matter (TSP), Sulfur Dioxdde (50%), MNitrogen
Diosdde (NO;), Ozome (C?), Carbon Monosxdde (CO), and Lead (Fb). Areas failing to meet the
established standards are considered “non-attainment areas” and ndividwal states mmst
develop plans to improve air quality in these areas (NWOCG 2001).

Farticulate Matter: Since October 4, 1996, all areas in Michigan have been in compliance with
PMyy NAACQS. Due to the recent focus on PMa s, and because of the relatively low concentrations
of Py measured in recent years, Michigan's FMy measurement network has been reduced to
minimal levels. On August 18, 2010, the EPA proposed the 7-county Sountheast Michigan Area a



non-attainment area for PMzs based upon 2003-2007 data. In addition, the EPA proposed Kent
and Chtawa Counties, on the west side of the state, as nom-attainment areas for PMzs based on
this data. The two Grand Fapids monitoring stations recorded a mean annmal average of 11.5
and 128ug/m? respectively for Annual Mean Concentrations of PM:s, below the 13ug/m?
requirement (2006-2008). Muskegon County and the Project Area have a 3 year PM; s average of
105ugm?®, also below the average A detailed assessment of PMas (24 hour average)
concentrations for 2003-2008 shows Michigan's levels were consistently below the old 63ug/m?
standard (3-year average), and with the exception of Dearbom (in eastern Michigan) and are
currently under the new 24-hour PMzs NAAQS measurement of 353ug/m* Eent and Ottawa
counties are approsdmately 22 to 25 miles south and southeast of the project area and upwind of
the prevailing winds. Because of the distance, prevailing winds and winds permitted for
burming the project area should not impact these airsheds.

Background concentrations of PM and other pollutants originate primarily from industrial
facilities, automobiles, residential and commercial buildings, agriculture activity, and road dust
(USEFPA 2010). Some of these sources are temporary (such as smoke from wood stoves, fire
places, field buming, and wildfires that often coincide with prescribed buming season), while
others are comstant (such as industrial sources and power plants). Disking and harvesting
activities on agricultural lands can produce large amounts of dust and other particulates; this
action is temporary and seasonal, but may overlap with prescribed buming.

Table 3.25: Emissions by Category Report — PMz ¢ — Tons Vear
Forest Service
County Industrial/Commercial Agricultural Prescribed Bum Othier
Muskegon 1,180 183 1] T84
Deeana 188 128 il 368
Newaygo 235 13 0 245

Visibilify: The CAA also prescribes measures called Prevention of Sigmificant Deterioration
(P30 to limit the impacts to wvisibility in certain areas. Class 1 areas are those with high air
quality that allow only minor additional reductions to visibility (INWCG 2001). There are two
Class 1 areas in Michigan, the wildemess portion of the Seney National Wildlife Refuge and Isle
Poyal Mational Park Both of these are in the Upper Peninsula. Sleeping Bear Dumes and
Indiana Dhunes Mational Lake Shores, though important scenic areas, are not designated Class 1
areas. INone of these areas would be impacted by the project due to their distance from it. The
entire Manistee MNational Forest and surrounding counties are designated a Class 2 area, which
follow the normal rules of wvisibility. Visibility is typically worst during hazy summer days
under entrenched high pressure systems and homid conditions or during periods of calm,
moist air during or preceding rain, snow, or fog events.

There are three types of presaibed buming; growing season, dormant season, or pile burmming,
Dormant season buming occurs in the spring and fall when plants are not eschibiting growth.

Growing season buming ooccurs during the summer months when plants are actively growing
and pile buming oocurs in the late fall, winter or early spring when the ground is either snow
covered or wet Since prescribed buming requires dry unstable air, most of the buming will




oocur during drier portions of the spring, summer and fall. Therefore, most emissions would
not overlap with times of poor background visibility.

Ozome: Ozone () is an air pollutant that is formed in the atmosphere from a chemical reaction
of MNitrogen Owides (NO,; and Volatile Organic Compounds (VOC's) plus heat. The ozome
season for Michigan is considered April- October, which overlaps the prime buming season.
The HMMNF has two counties on the Forest that were designated as non-attainment areas by the
EPA on April 30, 2004 with respect to the 1997 8-hour ozone NAAQS of 0.08 parts per million
(ppm). The two counties, Mason and Muskegon, were re-desipnated to maintenance status by
the EFA on May 16, 2007 due to measured improvements in ozone. As a part of this process, the
State of Michigan developed EPA approved maintenance plans for these coumties (71 FE. 70913).
The maintenance plans are designed to keep the counties in attainment of the 003 ppm
threshold throungh 2018. These plans include county-by-county air emission projections from all
types of pollution sources that form ozome, primarily nitrogen owides (NOx) and volatile
organic compounds (VOCs). Sources of NOx inclnde anything that bums fuel. VOCs can come
from the evaporation of fuels (e_g. gas stations) or natural emissions from vegstation.

The ozome problem in western Michigan is Imown to be a regional transport issue and not one
of local origin. In their July 13, 2003 letter to EPA regarding ozone non-attainment designations
MDMNEE (MDEQ)) states:

“Overwhelming (not repional) ozone transport is the sole reason for nonatiamment levels of ozone af
many momifors in Midugan, Commumily support for nomattanment designafions and posifioe
actions unthun some of these areas 15 Mindered because such a designation results in regulatory
mandates based on the erroneous premmise that a local area should be held responsible for therr mir
quality. Some of the ozome receptor counties in West Micdhuean have memimal industry and are very
sparsely populated. Local emission reductions do not reduce ozone concenfrafions af shoreline
rnonifors eoen in conrhies with urbemized ares. ™

As stated above the nature of the problem is a regiomal-scale phenomenon. The primary
pollutants need time to react in the atmosphere before forming ozome. This leads to impacts that
are felt at a considerable distance dowmwind from the pollution sources. This is the case for
western Michigan, which incudes the counties within the boundaries of the Huron-Manistes
MNatiomal Porest (Wickmen 20010).

Greenhouse Gases: Fires also produoce gases that are emitted into the atmosphere such as carbon
monoxide (C0), carbon dicsdde (C05), nitrogen oxides (NOy), and methane (CH). The burmning
of fossil fuels in intermal combustion engines is also a source of these gaces. Most of these gases
generally pose litle or no direct risk to public health since fires are spatially and temporally
dispersed, and the emissions are rapidly diluted into the atmosphere mear their source
(Sandberg and Dost 1930). However, gases such as C0: and CH, are the primary anthropogenic
sources of greenhouse gases that may have a direct effect on global climate change.

The temperature of the earth’s atmosphere is regunlated by a balance between the radiation
received from the sun, the amount reflected by the earth’s surface and clonds, and the amount
of radiation absorbed by the earth and its atmosphere. Greenhouse gases (GHG) keep the
earth’s surface warmer than normal becanse they absorb imfrared radiation from the earth and,
in tum, radiate the energy back down to the sarface. While these atmospheric gases oooar



naturally, there has been a rapid increase in concentrations of greenhounse gases in the earth’s
atmosphere from anthropogenic sources since the start of mdustrialization, which has cansed

Global emissions are measured in terms of teragrams (Tg), where one Tg is equivalent to 106
metric tons. The estimated global CO; emission rate from combustion of fossil fuel for the year
2008 is approximately 30,377 Tg (EPA 2010). Scientists contimue to assess and estimate the total
global effect of warming or cooling of varions GHG's. The global average surface temperature
in the 1906-2003 time period has increased by 1.3+032°F. Eleven of the twelve warmest years
globally since approsimately 1830 have oocouwrred during the years 1993 to 2006 (IPCC 2007).
Future projections of GHG during the 21# century have been made nsing a nomber of emission
scenarios. Based on model simmlations applied to varous GHG's, the UN. Intergovernmental
Panel on Climate Change (IPCC) has projected an increase in globally average surface
temperatures ranging from 1.1 to 6.4°C (IPCC 2007). This level of global climate change could
lead to devastating results such as more erratic weather patterns, coastline erosion and flooding,
and widespread ecosystem degradation.

(3.8h) Area of Analysi
The direct and indirect effects amalysis area for the air resource comsists of the atmosphere
covering the HMINF and surrounding private lands. Due to the extent of the buming proposed
this document will address the direct and indirect effects on Muskegon, Oceana, and Newaygo
Counties of Michigan These counties are immediately dowmwind of the Project Area and
would experience the greatest impact to their air resource.

The commlative effects analysic for the air resource related to particulate matter emissions
consists of the atmosphere over the HMINF and adjacent private lands up to 3 miles from the
Project Area. The reasom this analysis area is used is becanse the smoke modeling for this
project indicates that emissions beyond this distance from the bum location are negligible
(about Lug/m? (24-hour average]). The timeframe for the commulative effects analysis is 3 to 10
years, since that is the expected time period for the implementation of this project.

The comulative effects analysic area for the air resource related to other gas emissions consists
of the atmosphere with no masdmmm boundaries. This analysis area was used since these gases
are emitted into the atmosphere and persist for long periods of time.

{387) Diract and Inditect Effects
Altermnative 1

Under this alternative there would be no direct or indirect effects to air quality resulting from
this project, as no activities would take place. Corrent use and activities that produce pollutants
and emissioms would continne. In the past, these have not contributed towards excessively
degraded air quality and would not be expected to do so in the future. Mumerical valnes for the
predicted emissions for all Alternatives are shown in Table 3.27.



The prescribed buming (343 acres) activities associated with the Savanna/Barmens Festoration
project wonld still oocnr within the boundaries of the Project Area. A wildfire in the Project
Area would be likely to produce preater emissions than a prescribed bum of the same size in
the same area because it is likely to ignite and bum during periods of lower humidity, stronger
and greater fuel consumption.

Altemative 2 & 3

The goal of Alternative 2 is to balance the restoration of the savarma ecosystem with the present
recreational experience, and the goal of Altemative 3 is the increased protection of savanma
restoration activities from the existing recreational nse. The management activities associated
with wildlife habitat creation and timber harvesting are the same under both Altermatives 2 & 3
and inclode 2542 acres of savanma creatiom (cutting, seeding, and buming), 1,050 acres of
additional prescribed buming, 761 acres of red pine thinming, 319 acres of KBB opening
restoration (cutting, mowing and borning) and 23 acres of cak/aspen clear-cutting.  This would
result in approximately 4,100 acres of initial prescribed buming, with the amount of follow-up
buming necessary during the coming decade being dependent on the floristic response. The
majority of the buming would be on a landscape level, buming a wide variety of stands in a
contiguons burmn block at one time. These blocks range from 44 to 988 acres in size with the
average size being approxdmately 430 acres. Because of logistical and biological constraints no
more than appro:dmately 2,000 acres of prescribed buming would be implemented anmually.

For purposes of predicting smoke emissions, it is estimated that the masdmmm amount of
buming that the Forest could practically accomplish in one day is no greater than 1,000 acres.
Modeling, results indicate that buming 30 acres of forest land under summer conditions (e.g.
73°F, about 10 mph wind speeds, FH 35%, neutral atmospheric conditions, and a 3,000 ft ooisdng
height) would produce a masimum PMzs concentration of 29 ug/m® at a distance of
approximately 4.3 miles from the fire line. This would be below the 35 ug/m? threshold (24 hour
average). Using the same conditions and distances, buming 1,000 acres would produce PM;s
concentrations of 38 wg/m? (24 hour average). This would drop to less than 33 wg/m?® (24 hour
average) at a distance of 39 miles from the bum. It is reasonable to expect the actual PM;s
concentrations would stay below the 24 hour MAAQS of 35ug/m® (24 hour average) if buming
conditions were more favorable than those modeled. Modeled conditions predicted a plume
rise of 3,000 feet Observed broadcast buming gives phume rise of 3,000 feet or more which
wounld allow for greater dispersion and less impacts for any given area. Concentrations are not
compared against the annmal standard since a prescribed buming project is a temporary source
of emissions lasting only a few days.

This type and amount of buming is similar to past buming practices on the HMINF. The air
quality standards have not been exceeded or substantially impacted be these past activities.
While it is predicted that the level of buming proposed under either Alternative 2 or 3 would
have short-term site specific impacts to air quality from PM:s emissions, these impacts would
not be substantial.



The GHG emissions from the proposed prescribed buming activities that have the most
potential to contribute to global climate change were also estimated and are displayed in Table
3.26.

Table 3.28: Estimated GHG Emissions from a 500 acre Prescribed Burm

Compounds Released Carbon Dicexide Methane (CHy) Mitrouws Oxides

{ﬂcw {MDI;}
Emission Results for Buming 61,500 31,500 &,000
(Ibs)

(38d) Curnulative Effects

When considering the past, present, and reasonably foreseeable future, there would be
approximately 10,000 acres of anmnal buming for habitat creation and maintenance. Past
buming on the forest has been determined to emit small quantities of PM for very short periods
of time. No violatioms have been issued by the MDIMNEE or the EPA that would indicate non-
compliance with air gquality standards. Although the amount buming on the HMINF increases
the potential to burn more acres than modeled, the masxdimum capacity for any given day would
be approsimately 1,000 acres with an average of approsimately 300 acres bumed per day. For
this reason, the expected cummulative effects from PM emissions would stay below the NAAQS
as discussed in the direct and indirect effects. Other sources of air pollution (such as induostry,
vehicles, and residential wood combumstion) would contimme to contribute to esdsting
background air quality comcentrations, which are gemerally low. The cumulative effects of these
existing sources of pollution, together with the maxiomm 1,000 acres of daily buming
anticipated under both altermatives, would result in minimal impacts to air quality related to

PM emissicms.

A First Order Fire Effects Model (FOFEM) analysis was used to estimate the primary GHG
emissions from the proposed prescribed buming activities that have the most potential to
contribute to global climate change (Table 3.27). These gas emissions are based on the maxdmum
amount of anmmal buming that would ccour over a ten year period.

Table 3.27: Primary Greenhouse Gas Emissions from Prescribed Burning

Alt2E 3 Alt2E 3 Alt2E3
Type of Gas Annual Emissions 5 Year Total 10 Year Total
{metric tonsiacre) (metric tonslacre) {metrictonsiacre)
Methane [CHa) a0 300 GO0
Carbon Dioxide [C04) 12,620 83,100 126,200
Nitrogen Oxides (NOx) 20 100 200

The net addition to the anmual global emission rate for GHG is so small that it would result in
no detectable change in the cummlative effects in the atmosphere associated with global climate
change. The ammmal CO; output that would be anticipated under the masdmum number of acres
of proposed activities would be projected at 12,620 metric tons or 00012 Tg. The anmmal COs
output from these activities would be approsxdmately (0000495 percent of the estimated global
C0; emissions rate from combustion of fossil fuels for the year 2000. This net addition to the
anmmal global emission rate is so small that it would have no detectable change in the
cummlative effects of C0; in the atmosphere associated with global climate change. Since the




amounts of CH, and NO, are even less than that of CO; relative to global outputs, no detectable
change in the cummlative effects from these gases related to global climate change is expected.



Housing Density: The population im the vicinity of the Project Area is approsdmately 1,100
people. The housing density in these two Townships is approximately 28 houses per square
mile (2000 US Census Data), with an average of 1.73 homes per 40 acres.

(historical) fire regimes (out of a total six fire regimes which occor within the HMIVF). These
mchde:

1. Fire Regime (FF) 1 represents landscape ecosystems historically experiencing frequent
stand-replacing fires (HMINF 2006). These occur in the very dry outwash plains
mnderlain by coarse-textured sandy soil. In the Project Area this wounld include jack
pine/jack pine cak sands, pine barmrens, and upland openings.

2 Fire Fegime 2 represents landscape ecosystems historically expedencing large,
catastrophic stand replacing fires at lower frequendes than those associated with FE1
(HMINF 2006). These occur on the outwash plains and ice contact landforms underlain
with sandy and loamy sand soils. In the Project Area, this would include red and white
pine and oak stands which can experience surface fires that periodically reduce the fine
fuel loading, but do not kill the majority of trees.

3. Fire Reg;u:ne 3 rel:llre'smts, landscape ecosystems historically experiencing relatively
imfrequent stand-replacing fires, at much longer mtervals than FRE1 and FF2Z but may
Eupﬂimh&qlmtﬂmhceﬁrﬁhmgmﬂmleafh}rﬂ In the Project Area this would
include aspen, hardwood, and lowland species (HMIMNE 2006).

Condition: Classes: The Project Area is classified according to its condition class (CC), which is
based on the departure from the historical fire regimes described above. Extensive areas of the
HMMF are determined to be either CC2 (moderate departure from the historic fire regime), or
CC3 (high departure from the historic fire regime).

The Project Area is considered to be in CC3. Condition Class 3 occurs where fire regimes have
been altered from their historical range (Schmidt, et. al. 2002). Areas im CC3 are at a high risk of
losing key components of the ecosystem and for experiencing increases in the size, intensity,
and severity of wildland fires due to the increases i fuel build up and arrangement. In CC3,
fires pose a relatively high risk to life and property, and the fire intemsity is more severe,
impacting large trees that wounld normally survive fires of lower imtensity.

Condition Class 2 oorurs where historical fire regimes have been moderately altered from their
historical ramge (Schonidt, et. al 2002). The negative aspects of being in a CC2 includes a
moderate risk of losing key components of the ecosystem, an increase in fire size, intensity, and
severity, and its effect on the landscape, although less so than CC3. This condition class is
associated with moderate risk to life and property.



Condition Class 1 oocurs where historical fire regimes are within their historical range and
vegetation attributes are intact and functioning within a historical range (Schmidt, et. al. 2002).

Ome of the goals of the Forest Plan is to mowve areas that are in CC3 towards CC2 or, if possible,
to CCL. This typically requires intensive vegetative treatments followed by the re-imtroduction
of fire into the ecosystem utilizing prescribed burming. Where appropriate and reasonable,
forested stands m CC2 would require moderate levels of treatment, with emphasis on the
continued nse of presaibed fire as a restoration and maintenance tool.

Table 3.28: Acreage and Percentage of Jack Pine and Red Pine-Dominated Stands On Mational Forest
System Lands within the Project Area

Forest Type Acreage % of Total Regime Class Condition
Class

Pine 1.606 11.3% 1 3
Pine/Oak 1,715 11.4% 2 3
Oak 7.206 4B.0% 2 3
Aspen/HWD 3.245 21.6% a 3
Open 1.150 7.6% 1 2
TOTAL 15,012

Fuszl Modes: Forest fuels are classified into four basic groups. These are based largely on
vegetation type and inclnde: 1) grass, 2) brash, 3) timber, and 4) slash. The differences in fire
behavior within these groups are related to the total fuel load and how it is distributed. Fuoel
loading and depth are measurable properties used for predicting the odds that a fire would be
ipnited under specdific conditions, its rate of spread, and its intensity (Anderson 1982).

Fuel models (FM) found in the Project Area inclnde Models 3, 4, 8, and 9; the majority of the
area is comprised of FMB and FM9 (589% of area). Smaller areas are represented by Fi's 3 and 4
(11% of area). Fuel models 3 & 4 exhibit fairly active fire behavior and a greater possibility of a
catastrophic wildfire than FM's Bor 9. The distribution of the various fuel models can be found
in Table 3.29. The representative fnel models are desaibed in detail below [Anderson 1982).

Table 3.28: Fuel Models of Project Area

Total
Forest Type Fuel Model Acreage % Treated
Cipen 3 1,150 8
Jack Pine/JP-Oak 4 515 3
Pine/Pime Cak a 2,806 20
Ciak a 7.208 47
Aspen/Hardwood 2] 3,245 22
Total 15,012

*  Fuel Model 3: The primary carrier of fire is continmons coarse grass. Grass and shrub
load is relatively Light; foelbed depth is about 2.5 feet. Shrubs are not present in
sipnificant quantities to affect fire behavior. Fires are surface fires that move rapidly



imncluded in this model, and total fuel loadings are approximately 3.0 tons per acre. In the
Project Area, FM 3 is currently represented by prass and forb-dominated openings and
accounts for approsdmately 8% of the Project Area.

Fusl Model 4: Fire intensity and fast-spreading fires involve the foliage and live and dead
fine woody material in the crowns of a nearly continuous overstory. Stands of mature
shrubs, & or more feet tall, and the closed jack pine stands of the north-central states are
typical candidates. Besides flammable foliage, dead woody material in the stands
contributes to the fire intensity. The height of stands qualifying for this model depends
on local conditions. A deep litter layer may also hamper suppression efforts. Fnel
loading is typically 16 tons per acre. In the Project Area, FM4 is represemted by jack
pine/jack pine-oak stands and accounts for approsdmately 3% of the Project Area.

Fuzl Model 8: Slow-buming ground fires with low flame lengths are typical, although the
fire may encounter an occasional “jackpot” or heavy fuel concentration that can flare-up.
Closed canopy stands of pine or hardwoods that have leafed out support fire in the
compact litter layer. This layer is mainly needles, leaves, and twigs because little
undergrowth is present. Fuel loading is typically 3 tons per acre. In the Project Area,
FM8E is represented by aspen stands and accounts for appro:dmately 22% of the Project
Area

Fusl Model 9: Fires run through the surface a little faster tham FM 8§ and have longer
flame heights. Both long-needle comifer stands and hardwood stands are typical. Fall
fires in hardwoods are predictable, but high winds can actnally cause higher rates of
spread than predicted becanse of spotting cansed by the rolling and blowing of burming
leaves. Closed stands of lomg-needle pine, for example red pine, are grouped in this
model. Concentrations of dead-down woody material will contribute to possible
torching out of trees, spotting, and crowning. Fuel loading is typically 3.5 tons per ace.
In the Project Area, FM9 is represented by red pine, red pime-oak, and hardwood-
dominated stands and accomnts for approsdmately 67% of the Project Area.

The fuel model descriptions described above include a figure for total fuel loading, given in
tons per acre. That figure for fuel loading can be further broken down into four sub-categories
based on the diameter of the fuel particles. Table 3 30 identifies the total fuel loading by subset:

Table 3.30: Fuel Loading Subselis

Fuel Model = Y inch ¥ to 1 inch 1 to 3 inch Live Total

Fuel Size — tons per acre
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While total fuel loading is an important factor affecting fire behavior, the fuel category that
contributes to high-intensity crown fires is the live component. It is FM3 and FM4 represented
by grasses, jack pine and jack pine-dominated stands respectively, that have a large amount of
their fuel load in the needles of living trees, as well as overall fuel loading. These two fuel
models account for approximately 11% of the Project Area. The smaller fuels, especially the
<1/4 inch and the 1/4 inch to 1 inch categories, contribute the most to surface fire mtensity.



High fuel loading in these smaller categories can canse a light to moderate intensity surface fire
to trigger a high-intensity crown fire.

The activities proposed under Altermatives 2 and 3 would result in approsdmately 4,100 acres of
imitial prescribed buming. Some areas would likely be bumed more than once over the course
of the ne:t tem years, based om the vegetative response and the desired future conditions of
individual areas. The majority of the buming would be on a landscape level, buming a wide
variety of stands in a contignous bum block at ome time. These blocks would range in size from
44 to 988 acres in size with the average size being approximately 430 acres. Because of logistical
and biological constraints no more than ~2,000 acres of presaibed buming would be
implemented anmually, with the daily bum limitations being no more than what could be
accomplished within one operational period (one day).

@9t Area of Analysis

The Area of Analysis for the fuels projects is the Project Area (~26000 acres). Of this,
approximately 13,000 acres (38%) is in Forest Service ownership. The treatments affecting fuels
would not extend beyond the Project Area boundary. The area is predominately rural in nature
with farmland to the north and east and permanent homes and hunting camps inter-mived
throughout the area. This area of analysis would apply to the direct, indirect, and conmlative
effects.

3.5c) Direct and Indirect Effects

Alternative 1 proposes no new treatments to comvert cak and pine forests to savanna; to thin,
regenerate, or non-commerdally treat aspen, pine, and oak stands; or to non-commercially
enhance openings for TE5, FF35, and game species. Alternatives 2 and 3 propose to
commercially or non-commercially harvest aspen, pine and ocak cover types, and to manage
non-forest types. Manual, mechanical, prescribed fire, and herbidde treatments to comtrol
certain woody and herbaceous species are included in Altematives 2 and 3.

In Altermative 1, fuels would not be affected by prescibed fire and mechanical equipment
treatments beyond the 343 aces of broadcast and pile buming described in the
Savanna/Barrens Festoration Project. There would be no changes in the fuel condition classes
in the Project Area and the Fuoel Models would remain constant except for gradual changes
caused by stand maturation and natural conversion. Fuel Models 3 and 4 would remain intact.
The possibility of a large stand replacing wildfire wonld esxdst with this alternative.

In Alternatives 2 and 3, approximately 4,692 acres of varying types of fuels would be affected by
prescribed fire and mechanical equipment treatments. This accounts for all areas receiving any
broadcast and pile burming implemented under the Savanna/Barmrens Festoration Project. These
treatments would change the condition class within the Project Area from a CC3 to a CC2
through the use of mechanical methods to make large-scale changes to the strocture of the fuels,
followed by a prescibed buming program that would simulate the natural fire regime as
closely as possible. As time passed and mechanical and prescribed bums continmed the CC2
stands would be converted into CCl. This would represent a better appro:dmation of historical



fire regimes and vegetative attributes that are within their historical range (Schmidt, et al.
2002).

There would be the conversion of the area from its present four Fuel Models to a more uniform
area of 2, or possibly 3 Fuel Models. This would simplify the understanding of the area’s fire
behavior and therefore the ability to safely manage the bum program. There would be a
contimuum of open land blending into barrens and closed canopy woodlands along the mver.
Fuel Model 4, the most susceptible to catastrophic wildfire, would be treated and its volatility
reduced.

Treatments in Altermatives 2 and 3 would modify the vegetative structore, amoumt, and
continuity. Fire behavior wounld more likely be a surface fire than a crown fire. A surface fire
would have shorter flame lengths and lower rates of spread than a crowm fire, thereby

izad) Cunnmilative Effects

In Alternative 1, the forest would be unmanaged and there would be a slow succession to a
closed canopy forest im this area. This would lead to an accumulation of dead and dowm
standing wood, as well as an increase in ladder foels, thus making the area susceptible to
catastrophic stand replacing wildfires.

Alternatives 2 and 3 would move the area to a more open vegetative state that would allow
easier access for future fire suppression if required. There would also be less likelihood of a

Since forested stands are dynmamic systems, it is expected that the fuels in the Project Area
would continue to be managed for decades. It is anticipated that additional treatments would
need to be implemented in the same area as savanma and forested stands mature and as fuels
continue to amass in the area as part of the natural succession of forests.



Phases

Landtype Associations (LTAs) are contignous areas of land that have similar glacial landforms,
overstory plant commmmities, and soil associaions. LTAs comrespond with different
depositional and erosional landforms that formed as a result of the most recent glacial period.
Glacial deposits in northem Lower Michigan consist primarily of sand, silt, clay and gravel. Silt
and clay layers are most commonly assodated with areas of slow-moving or ponded water.
Sand and grawvel layers are most commonly assodated with more rapidly moving waters. Land
acquisition resulted in the more productive silt and clay landforms being retained and
developed, principally for agricultural uses, by private landowmers, and less prodoctive sandy
landforms becoming Mational Forest lands.

Thexe are eight LTAs present om the Huron-Manistee MNational Forests; five of these ooour
within the Project Area. LTAs have consistent peneral trends in soil material and
vegetation, but differences in productivity, water table depth, slope, drainage, soil texiare, and
wildfire frequency and imtensity that affect potential natural vegetation. These influences are
characterized and mapped as Ecological Land Type Phases (ELTFs), and serve as the basic units
of land management (Cleland, et al 1993). ELTF descriptions represemt a summary of
imformation about a specific site relative to the landform, seils, ground flora, and potential
natural vegetation. The ELTPs for the sites proposed for treatment in the Project Area are listed
on the Treatment Unit Cards (located im the Project File). Table 331, Landtype Characteristics
for All Cwmerships displays the LTAs and ELTPs that are present within the Project Area, and
their relationship to soil names (USDA NECS/P51996).

Table 3.31: Landtype Characterstics for Al Ownerships within the Project Area

Acres
LTA Formation Topography Ecological Species Associated | in Sail
Group ELTPs ELTP Types
1- Deposited Comparatively | Cwersiony: | Understony: 210
Oubarash by water level, but may | jack pine, | blusbemy, 211 8,584 | Plaimfield
Plaims from melting | be pitted or red pine, hair-grass.
glaciers. dissected. black, 212 1,283 | Plainfield
white, and Arkpaort
pin oak. 213 &74 | Chelsea
2 - Formed in Hi_l'_.l. with El-u.ra'sla:rr Umderstony:
loe- coarse fo genthy rolling black and | starflower. 220 34,673 | Grattan
Contact medium to moderately | white oak,
Hills tesctured steep slopes. | red maple, 222 2,120 | Grattan
sandy amd white
gravelly pine, and 224 614 | Covert
material. red pine. 29
223 Coloma
225 769 | Toogood




Table 3.31 (continued): Landiype Characteristics for All Cramerships within the Project Area

Acres
LTA Formation Topography | Ecological Species Associated | in Soil
Group ELTPs ELTP Types
3- Formed in Hilly, ranging Cwerstony. | Undersiony: 230 580 Spinks
Sandy sandy, from gently white wilburmum. 233 Okes
Morainal gravelly, and | rolling to pine, 241 Benoa
Hardwood | loamy steap. beach, red 245
Hills material oak, and
owerlying red maplhe.
deposits
ranging from
sandy loam
to clay.
4 - Formed in Lewvel, with low | Cwersiony: | Understony: 262 1685 Saugatuck
Wet Sand | coarse and ridges in some | red maple, | bunchbemy, 263 Jebavy
Plaims and | medium- areas. red oak, leather-leaf, Fipestone
Lake texcttured and white | blusbemy.
Plaims sandy birch. 72 I08 Granby
materials. 273 Kingswille
274 Glendora
5- Develop or Mearly level. Owerstorny: | Undersiony: 250 1,616 | Mapoleon
Alluvial, accumulate white Labrador 280 Houghion
Flunvial, along cedar, tea, 282 Carlisle
and streams in tamarack, | Canada Kersion
Chrganic depressicns. black viclet. Adrian
spruce,
hemlock,
ar red
maple.
Soil Productivity

Soil productivity varies naturally by ELTF, and is affected by past land uses which may have

cansed loss of soil orgamic matter, increased soil bulk density (compaction), or accelerated

erosion. Soil productivity is maintained and improved by:

* Fetaining or replenishing organic matter and its assodated nutrient and water holding

capacity;
Reducing compaction so that water infiltration rates and plant growth are not impeded;
Limiting soil displacement so that erosion is within naturally ocourring rates; and
Preventing contamination with organic chemicals. (Brady and Weil 2002).

Soil productivity is influenced by local topography, prosxdmity to open water, depth to the water
table, the amount and type of vegetation cover, and how that cover has been established or
maintained. Many forests, located om well drained and level topography, have been impacted
by timber management or past apricultural practices. In other locations, physiographic
limitations have resulted in less intensive management. For example, soils in the fparian areas
or on steep slopes adjacent to the White Fiver have been passively managed for decades
becanse the combination of seil characteristics and topography are not conducive to repeated
timber harvesting As a result of these sitnations, many locations have received moderate to




heavy impacts to soil productivity, and other areas have received little to no impacts to soil
productivity. The characteristics of the various ELTPs and their capacity to sustain productivity
associated across a range of activities have been published in the Soil Survey of Oceana County
(USDA NRC5/F5 1996). The effects on soil produoctivity that may be assodated with the
management activities included in the project can be assessed by considering the soil organic
matter and the compaction and erosion potential.

Chganic Matter: The amount and type of organic matter in forested soils varies by the type of
forect, the history of land use, the parent material, and the climate. Crganic matter (in the form
of decaying leaves, sticks, etc.) collects on the surface over time. As this material breaks dowm
through natural processes, it forms a layer on top of the soil profile. This layer serves not only as
a source of nutrients that are slowly released back into the profile, but also as a protective buffer
apgainst the forces of erosion and compaction. Within the soil profile, organic matter consists
primarily of dead and decaying roots of plants and trees. As these roots shrink and decay, they
not only add nutrients to the scil system, but also provide chanmels to increase the rates of
imfiltration. As a result, increased levels of organic matter typically equate to increased levels of
soil productivity. Fluctuations in the organic matter that i present in a particular system at a
given time may ooccur as a result of both human activities (ie. timber harvesting) and natural
events (ie. wildfire).

The effects on the soil orpanic matter depend on the iming and methods of forest vegetation
treatment (including wood removal, prescribed fire, and skid trail, landing and road
construction), the type and amount of vegetation that is re-established after a treatment, wildlife
and plant habitat improvement activities in non-forested areas (including prescribed fire,
disling, seeding and herbicde application), equipment limitations, and erosion from wind and
water. Maintenance of soil organic matter is vital to sustaiming soil productivity becanse it is
the principal source of natrients for vegetation and also affects soil fauma and crganisms.

Compaction: Compaction occurs when the pore spaces within a soil are reduced due to the
compression of soil particles through natoral processes (raimfall) or human activities (motor
vehicles, timber harvesting, historic campsites, etc.) As a resnlt, the weight/unit (bulk density)
results in rednced levels of infiltration and microbial activity within the soil profile, increased
mn-off potential, and the mability of vepetation to become established or thrive. The
susceptibility of a soil to compaction depends on the amount of organic matter in the soil, the
overall texture of the soil, and the soil moisture. In general, the greater the crganic matter and
clay content in a soil, and the drer the soil is when a mechanical treatment occurs, the more
resistant to compaction the soil is (Greacen and Sands 1980).

Erosion: Erosion is a natoral process involving the detachment and movement of soil by water
and wind. Accelerated erosion occurs at an increased rate as a result of hmman activities, which
promote the washing or blowing away of soil faster than new soil can form. As a result of
accelerated erosion, suitable soil depth for rooting plants is reduced. (Brady and Weil 2002). Soil
loss rates are influenced by a varety of factors, including: soil type and texture, slope,
vegetation, and land use (ie., forested, developed, agricultural).



Areas of Hi £ T

Pelative to soil productivity concerns at a site-specific level, the following sites have been

Site 1: This is the site of an illegal hill climb area. This use has come from a out through a oid-
level topographical bench, leading to two mud holes in the river bottom near the confluence of
the Morth and South Branches of the White River. Tremnches and rutting on the slopes are
apparent and soil has moved downslope. This site has been identified for rehabilitation and wAll
be completed as part of the 2010 State of Michigan OFV Festoration Grant.

Total Area Impacted: €1 acre.

Site 2: This site is referred to as Poison Springs. An historic Forest Foad leads down into the
main basin of the White Fiver drainage. This road comes to a T-intersection. To the west, the
road leads to a mudhole that has been created n an oxbow. To the east, the road slopes into an
historic campsite that is located along a creek (identified during the Scoping process as Poison
Springs). The campsite serves as the terminus of the eastern spur. There are catbanks located
along the historic Forest Foad and the movement of soil downslope is evident. The western
spur has rutting evident in the wet basin soils. Futting is also present on the eastern spur and
compaction has cocurred as a result of the historic camping use. This site has been identified for



rehabilitation and will be completed as part of the 2010 State of Michigan OFV Festoration
Grant.
Total Area Impacted: £ 2 acres.

Site 3: There are six separate hillclimb areas assocated with this site. Large quantities of soil
have eroded and been deposited at the bottom of the slope. This has cansed the formation of a
land bridge to form across a small oxbow of the White Fiver. The road continues to receive
higher levels of use by OFVs than the soils are capable of sustaining, given the steepness of the
slope. This site has been identified for rehabilitation and will be completed as part of the 2010
State of Michigan OFV Festoration Grant.

Total Area Impacted: < 2 acres.

Sites 4 and I These sites consist of an historic Forest Foad and an associated hillclimb. Severe
erosion has occurred on the road, which has formed cutbanks upslope and mass deposits of
sand dowmnslope. These cutbanks are several feet high and have led to the exposure of entire
tree root systems. The road ends downslope at an historic camping area. Site 4 is the hillclimb
that iz developing from this camping area upslope to conmect with the main Forest Foad that
Total Area Impacted: <1 acre.

Site 6: This site is referred to as “the bluffs” and is an inoreasmgly high-use area for dispersed
recreation. The site is located at the sonthermmost end of Forest Foad 9309 (identified as open
on the HMINF Motor Vehicle Use Map (2009). Historical Forest maps indicate that this road
dead-ends at a drainage associated with the Main Branch of the White Fiver. The river has more
recently altered its course and the road actnally now dead-ends at the main branch. The high-
nse in this area is mainly associated with the sand bluffs which provide recreationists access to
the river for swimming, canoeing, etc. The combination of condition and nse has led to the
mast-wasting of the sandy soil from the bluffs, downslope into the White Fiver. Surrounding
the slope to the dver there are several dispersed day-use/camping areas where compaction is
present.

Total Area Impacted: € 4 acres.

Gite 7: This site is locally idemtified as “twelve rocks" (as discovered during the Scoping
process). This serves as a comparatively large area that is highly used by recreatiomists during
the summer months. The banks along the river at this site were previously rehabilitated and
large boulders were placed along the river to prevent further degradation (hence the name).
There is a road that comnects this site with Site 1. The soil at this site consists of exposed mineral
spil and there is rotting and cutbanks present along the road that leads to Site 1.

Total Area Impacted: £ 2 acres.



Site 8 -

This area is heavily used during
parts of the year to access the fver.
There are multiple angler trails om
the steep slope leading to the fver.
There are multiple dispersed
camping sites. Loss of vegsetation,
erosion, and compaction are
evident.

Total Area Impacted: < 2 acres

OFRV use in this area has lad to the
exposure of mineral soil and
erosion. This site is low in organic
matter and has led to the input of
sediment mto the MNorth Branch of
the White River. Fehabilitation
efforts are on-going.

Total Area Impacted: € 3 acres




Map 2.4: Soil Productivity Sites of Concem — Compartment 438
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In addition to these sites, soil productivity has been impacted at multiple sites in both the White
Fiver and Otto Metapopulation Areas by user-created dispersed camping areas. The level of
compaction and the exposure of mineral soil at each of these sites vary by the size, location, and
imtemsity of nse. Dispersed Uses (camping, parking, etc): Dimencions are variable; sites are
chosen informally or from prior use; no standards for site protection, and not maintaimed; used
primarily in spring, summer, and fall seasons; open to mixed nser group types.



Within the White River Metapopulation Area, there were 38 dispersed camping areas identified.
The following describes the parameters that were nsed to determine the esxisting size of the
different sites:

Small (3 sites): ~ 30" x 40" - These sites typically contain enongh room to accommodate a
passenger vehicle and tent or small pop-up trailer or a truck and small horse trailer for day-use
parking.

Medium (16 sites): ~ 40 x 3 - These sites typically contain enough room to accommodate one
small EV and a passenger vehicle, ome large EV, or one truck and small horse trailer for day use
parking.

Large (12 sites): ~ 60" x 80’ - These sites typically contain enough room for one large EV and a
large horse trailer or a rig that accommodates both horses and Living quarters pulled by a full-
size tuck.

¥-Large (7 sites): ~ 1 acre - These sites typically contain enough room for several large rigs to
camp next to each other. These areas are commonly referred to as group campsites.

Based on these parameters, the existing dispersed camping areas within the White River
exposure of mineral soil on approxdmately 9 acres. Within this area, there are also numerous
sites along the White River that were used for motorized recreation/ camping prior to the gating
of the roads. Festoration activities (ie. installation of water bars and retaining walls) ocomred at
the worst sites in an attempt to curtail the deposition of sediment into the river via erosion.
Human-related impacts at these sites are now minimal and rehabilitation is on-going,.

Utilizing the same size parameters identified for the White River Metapopulation Area, the Otto
Metapopulation has approximately 19 small sites, @ medinm sites, 7 large sites, and 3 x-large
sites. The total area of impact to soil productivity related to these sites is 3 acres.

All of the sites that have been identified are related to the use of motor vehicles, which utilize
the esdsting road system to access these sites. According to the most recent information from the
USF5 Geographical Information System (GI5), there are approsimately 1373 miles of roads
(County, Forest Service, and private roads combined) that currently exdst within and adjacent to
the Project Area Assuming an average road width of 17, there are approvimately 200 acres of
land within the Project Area existing as exposed or semi-exposed roadbed.

The general features of the transportation system are as follows:

1. Open Comnty roads: Traveled portion of the ROW graded anmnally, and ROW cdlearance
dimensions infrequently maintaimed; traveled width 15-4F; maintained principally for
high clearance vehicles; nsed primarily in spring, summer, and fall seasons; open to
equestrian nses, OHV nse prohibited.



2. Open Forest Service Foads, Maintenance Level 3 (Pines Point access road): Traveled
portion paved and clearance dimensions regularly maintained; traveled width 2-lanes;

mamtamadpn:uzlpaﬂ}rfﬂr safe travel by passenger vehicles; used primarily in spring,
summer, and fall seasons; open to equestrian uses, OHV use prohibited.

3. Open Forest Service Foads, Mamtenance Level 2: Traveled portion rarely graded and
clearance dimensions not penerally maintained; maintained prncipally for high
clearance wehicles; wsed primarily in spring, summer, and fall seasons; open to
equestrian nses, OHV use prohibited.

4 Closed Forest Service Foads, Mamtenance Level 1: Traveled portion not graded and
clearance dimensions not maintained; maintained principally for high clearance Forest
Service vehicles; nsed primarily in spring, summer, and fall seasons; open to equestrian
nses, OHV use prohibited.

Due to the soil types and the seasomally high volumes of traffic, most of the roads within the
Project Area consist of exposed and compacted soils having a high sand content. While varying
by the site-specific soil characteristics, the areas of lower volumes of traffic typically have less
exposure of mineral soil than those areas with higher volumes of traffic. The roadbeds of the
existing network cumrently contain litHe in the form of vegetation; however on the lower-use
roads vegetative strips may occur in the center of the roadbeds. There are some locations where
the combination of sandy scils, topography, and mixed use has contributed to the development
of road segments that are impassable to passenger motor vehicles due to the depth of loose
sand. In other locations, the combination of topography and motor vehicle nse has contributed
to the formation of deep ruts on slopes and the loss of soil dowmnhill. In some locations, there are
several feet of soil that have been transported dowmslope. This is most evident in the Otto
Metapopulation Area (sites 1 through 7 om Map 31), as similar sites in the White River
Metapopulation have been previously limited to non-motorized use. The loss of seoil is
considered to be imretrievable.

Mational Forest Land Suitability

The MNational Forest lands within the Project Area are gemerally classified as 1) non-forest, 2)
suited for timber production, or 3) suitable for timber production, but proposed for other
emphasis. Each forest stand has a land suitability code (LSC) which indicates these
classifications. Forested lands suitable for timber management (L3C 500) are planned for long-
term timber production, including regenerating to forest in the futore. Stands with a L5C of 600
are forested lands that are snitable for Hmber production, but are proposed for other emphasis
that preclude regulated timber production in order to achieve multiple-use objectives. MNom-
forest land (less than 10% tree cover or developed for non-forest use) has a L5C of 200, and also
imcludes areas of large permanent streams or open water. Lands classified as LSC 700 are
physically unsuitable for timber harvest (ie. doe to soils or watershed protection). L5C 800 are
lands identified for minimmm level management (isolated National Forest land).

Lands in [5C 600 include: 1) Other Emphasis (ie. savarma restoration), 2) Water Yield
Emphasis {ie. White River Wild and Scenic Study Fiwver), 3) Old Growth, and 4) developed
recreation sites (Le. Pines Point Campground). Given the Purpose and Meed of this project,



implementation of the Kamer Blue Butterfly Recovery Flan, the Land Suitability Classes (L5C)
within the Project Area under Altermatives 2 and 3, are shown in Table 3.32, Land Suitability
Classes.

Table 3.32: Land Suitability Classes within the Project Area

Land Suitability Class (acres)
Compartment
LSC 200 LSC 500 LSC 600 LSC 700 LSC 800
414 147 265 TF 0 jls]
418 143 503 258 0 A1
417 42 54 ] 0 D
418 2003 2158 pE2 0 g |
421 12 483 126 0 21|
423 47 227 g3 0 D
437 147 1750 334 0 D
438 136 1715 420 0 D
4.30 122 286 1381 0 2 |
458 &7 509 434 0 57 |
Total 1,076 g 546 4215 [1] 153
% of MFS
Lands in 7.7% 81.1% 30.1% 0% 1.1%
Project Area

{3.1m) Area of Analysis

The area of analysis for the direct and indirect effects on soil productivity is the INational Forest
System lands within the Project Area where vegetative treatments would occur, the specific
locations of non-motorized trail desipnation, existing roads, and the locations where human
action or natural processes would be likely to directly or indirectly impact the resource. The
area of analysis for the cummlative effects is the Project Area, as the effects on the soils related to
this project wounld be unlikely to reach beyond this boundary and the area is large emough to
consider the influences on the soil resources that may be associated with activities on lands that
are not under the jurisdiction of the Forest Service.

3.10c) Direct and Indirect Effects
Alternative 1: The Effects on the Soils Belated to the of the Vesstation

Under this altemative, there would be no impacts on the soil organic matter related to
vegetative treatments. This altermative would result in the highest above and below-ground
biomass levels (Pritchett and Fisher 1987). Through the decaying of dead trees and litter fall,
carbon would either be released into the atmosphere as carbon diosdde, or become part of the
above and below ground bicmass soil carbon pools. Increasing soil organic matter would be
accompanied by an increase in the relative abundance of soil nutrents, microorganisms, and
fungi. There would be a net increase in soil carbon and other nutrient levels as organic matter
accunnulates within the upper soil profile, undergoes decomposition, and becomes incorporated
in the soil profile. This would be the result of natural forest maturation and re-growth, as
commercial treatments that would export wood or reduce litter and biomass would not ocour.
The result of these natural processes is that young forests accunmlate soil organic matter at a



greater rate than mature forests, while mature forests maintain relatively higher soil organic
matter levels than young forests. Areas comverted from forest to nom-forest cover types
experience a decrease in above ground (deadwood, litter, and humms) soil carbon pools
following the reduction of tree cover, and experience an increase in below ground soil carbon
pool as the fibrous roots of herbaceous species become established (Brady amd Weil 2002).
Therefore, as the forested areas continme to grow and mature and herbaceons species become
dominant in non-forest areas, soil produoctivity would gradually increase and recover from
previous impacts.

Vegetation treatments associated with mechanical equipment and hand-tool use would oocar
only in those areas where treatments have already been analyzed and approved. The low
imtemsity of the prescribed fire, mechanical equipment and hand-tool treatments, combined with
the short-term effects on soil displacement and fertility, and the contimnous or rapid re-
establishment of wegetatiomn on these locations have beem previously documented in the
Savanna/Bamrens Festoration Project and Kamer Blue Butterfly Habitat Restoratiom Project.
Thexefore, the effects of these treatments on the Project Area’s vegetation would be local in scale

There are some locations within the Project Area where vegetation has become re-established on
soils that were compacted as a result of historical land use. At these locatioms, the level of
compaction would continme to decrease as soil organic matter accumulates amd soil
microorganisms reduce the bulk density of the soil and restore water infiltration rates (Brady
and Weil 2003). Recovery from compaction would coour over a period of many years, but the
long-term effects on sandy soils would be less than in other soils (Stone, et. al. 1999, and Stone
2000).

MNo herbicide applications would occur under Altermative 1.

Alternative 1: The Effects on the Soils Belated to the T; i stam

The carrent transportation system wounld remain unchanged. Forest Service Foads that are on
the HMINF Motor Vehicle Use Map as cumrently open would remain open. The existing
roadbeds would continme to lack vegetation and snsceptible areas would continne to erode,
depositing sand in road depressions and increasing dowmnslope accumulations. The exdsting
open roads would not comtribute to the production or accunmlation of additional orgamic
matter. Expansion of the axdsting road system wounld not be likely, as prior road closure efforts
have been effective at deterring the development of new user-created rcads. Howewer,
widening of the exdsting roads would be likely in locations where soil conditions make specific
portions of the roads seasonally impassable due to roughness, high sand content, or puddling,
Areas along esxdsting roads would continue to be the most susceptible to erosion, espedally
where slopes exceed 2%, the ground vegetation is sparse to non-exdstent, and the amount of
wehicle traffic is greatest.

User-developed roads or the roads on National Forest System lands that are not included on the
Motor Vehicle Use Map would be subject to closure at any time. Restricting vehicle access in
these areas would affect not only the exdsting roadbeds, but also the locations where dispersed
camping occurs along these roads. In these areas, there would be increased levels of organic



matter accummulation. As these areas become revegetated, the level of compaction would
gradually lessen due to the penmetration of the plant root systems and the scil loosening

On most roads, micro-topography plays a key role. As the sandy soil from higher spots is
washed off by precipitation, it settles in lower elevations. This, in conjuncton with the erosive
forces of wehicle tire treads, leads to the formation of gullies and wash-outs om some road
segments. These areas are present within the Project Area, and would be likely to increase in
both size and number, as a result of the “go-arounds" created by users in areas where the
existing roadbed is impassable. In addition, the areas of exdsting OHV damage would remain
attractive to users, despite the restriction of this use to designated routes. The continmed use by
OHVs on sandy seoils would continne to create erosion problems in these areas, as the size and
mumber of the locations increases and the soil washes out and moves from areas of higher
elevation to areas of lower elevation. On level topography, OHV use would promote the
formation of a sand pit, void of all vegetation and susceptible to additional erosion (ie. Site 9 of
Compartment 422, Map 3.3).

Compaction would continue to increase the bulk density of the soils in and along road corridors
related to the road traffic and where mechanical equipment is used to complete the three
projects that are on-going within the Project Area The areas affected by compaction would
increase at some locations due to the development of by-pass roads to avoid wet pockets in the
roadbed and the expansion of unclassified roads off of the managed road system. Activities that
promote compacted soils would continue to ocour at popular parking locations and along the
roads leading into and out of frequently used areas. The compaction on and around the
roadbeds may require 40 years for full recovery of infiltration rates (Greacen and Sands 1980).

Alternative 1: The Effects on the Soils Related to Recreation

Pecreatiomal activities (i.e. camping) in the Pines Point Campground, and at dispersed locations
along Forest and County rcads and the White River, wounld continme to limit permament
vegetative cover and promote increased levels of soil compaction and displacement at these
sites. As evidenced by the historical progression of use within the Project Area, the most heavily
nsed dispersed areas would likely continne to expand and new locations would likely become
established by users to meet their immediate needs.

a non-motorized route would not be designated Consequently, the amount and severity of
areas that are entrenched due to the compaction and accelerated erosion related to this use
wonld continue to increase. These effects would be the most pronounced in areas having a high
water table, dparian areas, or in locations where this use oocurs on slopes. Areas of concemn
within the Project Area would include Fnapp Lake, Fnmtson Creek, and the slopes that are
adjacent to the basins of the North and South Branches of the White River. Corrective action to
maintain or rehabilitate areas that have been compacted or experienced accelerated erosion as a
result of this use has not cocurred. Without such efforts, alternate segments would form in the
areas that are heavily used. These altermate segments would likely become similarly impacted
by compaction and erosion. INatural processes to reverse and restore entrenched areas would be



imadequate because of the loss of topsoil and organic matter and the comresponding shifts in
accelerated mmoff and patterns of infiltration

Equestrian and pack animal use would be expected to be much less in the Ctto portion of the
Project Area than in the White Fiver Metapopulation Area. However, damage to the soil
systems related to OHV nse and trash dumping would be likely to ocour more frequently in this
part of the Project Area becanse of the fragmented owmership and historical land use patterns.
Sites of existing OHV damage would continue to degrade and would likely expand, further
displacing top soil and damaging vegetation in smrrounding areas. Trash dumping would
directly impair soil productivity by introducing pollatants, MNMNIS, or smothering small
vegetation.
Alternative 1: The Effects on the Soils Eelated to the Eestoration of Savanma

Under this altemative, there would be no new restoration activities; however, the restoration
activities already approved within the Project Area would continue. Mineral scil wounld be
exposed by mechanical equipment where forests are under conversion to savanna, but not in
the other locations where only maintenance with hand tools is allowed. The sandy secils and
relatively flat terrain on these sites would result in the exposure and displacement of soil cansed
by equipment nse. This would allow the soils in these locations to be susceptible to the erosive
forces of water and wind. This susceptibility would be of short duration. Harvested sites would
continue to have a sufficient density of large trees (exdsting) and herbaceous vegetation (exdsting
or established) to stabilize exposed mineral soil. The acceptable threshold of soil displacement
would be<d0% of any treatment area for longer than one growing season, with a maximum
sub-location size<(.] acre. Landing sites and sldd trails would also be susceptible to erosion
due to the exposure of mineral soils in some of these locations. Howewver, if surface infiltration is
not impeded by compaction, adequate coarse woody debris is retained, and skid trails have
slopes <6%, the erosion hazard potential is slight.

Follow-up treatments at these sites would include post-harvest buming and seeding. Exposed
soil would be anticipated as a result of these activities and counld increase exposed soil available
for transport by wind or water due to the comstuction of comtrol limes and seed bed
preparation. The acceptable threshold of displacement related to these activities would be the
same as those identified for imber harvesting activities.

The effects on the soil resources from the activities associated with these projects were
considered in the environmental analysis for each of those projects, respectively.

Alternatives 2 and 3: The Effects om the Seils Felated to the Management of the Vegetation

The forest and shrub canopy in areas subject to vegetation treatments would be reduced nsing
mechanical harvesting equipment. This reduction in overall camopy cover would alter the
existing temperature regime of the soil systems in these locations, cansing greater seasonal flus.
Seasonal increases in soil temperature would result at the sites where vegetation is removed
due to increased direct solar radiation reaching the soil surface. This increase would change the
dynamics of biomass accumulation by stimumlating organic matter decomposition.
Consequently, the thickmess of the O horizon would decrease and proportionately more orgamnic



carbon would accumulate in the A and B soil horizons as the herbaceous root mass increases.
This change would promote short-term rmtrient mineralization that would be lost through
effects would be proportional to the amount of canopy remowved, the amount of soil exposed,
the existing levels of organic matter at the soil surface, and the site-specific historical impact
related to land use (ie. relatively undisturbed vs. old pasture).

Stome (1999, 2000) has documented the loss of soil productivity on similar harvest sites on the
Huron MNational Forest. When considering the effects of harvesting om soil carbon storage i
temperate forests, INave et al. (2010) found that carbon stored m the organic horizem (O
horizon) of Spodosols (ELTPs 220 - 243) declined more than the carbon stored in the mineral
horizons (A and B horizons), and that a period of 30 - 70 years may be required for the soils to
recover to pre-harvest levels. These effects were more pronounced in hardwood than in comifer
cover types. The on-site retention of the majority of woody material <4 in diameter from
harvested trees (slash) im cearcutting units (amd a lesser amount of this material in oak
regeneration and pine thinming wnits) reduces this effect on soil productivity. This retemtion
would help maintain above- and below-ground organic matter and provide a substrate for
fungi, bacteria, and other micro-organisms in the soil. In addition, harvesting during periods of
non-saturated scil conditions and plant dommancy would sustain site productivity by
Conserving organic matter in litter and root storage in hardwood species (Hallett and Hombeck
2000). Mutrient cycling processes and organic matter decomposers would mitigate the presence
of slash as a hazardous fuel within 5 years of the harvest.

Individual timbered stands would experience an immediate export of site nutrients through the
removal of trees. This export would vary in imtensity based on the type of harvest (ie
clearcutting v. thinming). This loss of nutrients would be related to the source/sink processes of
the existing vegetation. Nutrients being stored and utilized by the trees at the time of harvest
would be lost from the system. In clearcut and overstory remowval harvests, this loss would be
greater than in the proposed thinmings; however, stand replacement at these sites would oooar
more rapidly, increasing the ability of the stand to cycle the mutrients available in the upper soil
profile. Tree regeneration would be expected to ocour the first year after harvest. This, coupled
with the extensive root systems left from the previous stand, would reduce the susceptibility of
a site to short-term nutrient loss due to the erosive properties of wind and water. In thinning
harvests, fewer nutrients would be exported from the system and replacement wounld oocar
more slowly through the additive processes of understory development. Sldd trails and low
standard roads occupy a small percentage of the area, and organic matter removal or relocation
would not cause a significant loss of inherent soil productivity.

Compaction would ococur on collector skid trails (where more passes ocour than are typically
associated with only tree felling and loading) and at log landing sites. This compaction would
not surpass acceptable thresholds if the increase in soil bulk density remained <15% or the
decrease in soil porosity remained <10% (USDA-Forest Service, FSM2309.18). Harvesting
during periods of non-saturated soil conditions would minimize compaction of soil macropores
and mdcropores, maintaining aeration and draimage and plant root growth potential (Brady and
Weil 2002). As the root systems of felled trees decay, water infiltration would increase due to
channeling and would provide inreased nutrdent and microorganism mobility in these areas.
These natural processes would slowly reverse the effects of compaction from the harvesting



activities. In general, thirming activities wounld result in charmeled skdd trails receiving higher
volimes of harvesting equipment traffic over a single area, compared with clearcut areas where
skidding would be dispersed. The length of time for a compacted soil to be restored to its
original bulk density depends on the soil texture and degree of compaction. Sandy soils with
compacted zones > 6-107 below the surface may require 3-18 years to recover. On sandy soils in
lower Michigan, Page-Dumroese et. al (2006) found that soil bulk density on moderately
compacted sites varied by depth one year after treatment, with recorded increases ranging from
Q- 24%. After five years, the range of recorded increase was 5-17%. Powers et. al (2005) found
that after 10 years, soils rarely recovered from severe compaction, regardless of their initial bulk

Appendix A (see General Timber) contains conservation measures to reduce the adverse effects
on soil organic matter loss, compaction, and accelerated erosion from wvegetation treatments.
Theretore, the effects om the Project Area’s soil resource would be local in scale and minor in
severity.

Altemnatives 2 and 3: The Effects on the Soils Felated to the Tr iom Syretem

The impacts on soil productivity from Forest and County roads, and to a lesser degree from
recreation,/ OHV uses, are associated with soil erosion and the reduced amount of organic
recreational nses are most influenced by a combination of soil texture, topography, and by the

The soil bulk density on closed roads would slowly decrease as the main force of compaction
(motor vehicles) would be removed or greatly reduced. As a result, those roads not used for
management would begin to sustain vegetation. Penetration of vegetative roots would loosen
compacted soil layers over time and promote the natural effects of soil aeration and chanmeling
brought about by worms, insects, and microorganisms. The time to restore these soils within
normal ranges would depend on the exdsting compaction lewvels, the physical properties, and the

Permanent County and Forest roads would also be impacted in the short-term by the traffic
from hauling timber products, resulting in periods where increased compaction and ruttng
would cccur on the main hanl roads. Temporary roads and landings constructed for timber
harvest activities would also remove vegetation, compact soil, and promote the erosion of
exposed mineral soil.

Under both of these altermatives, the reduced road density would promote increased soil
organic matter accummulation on roads that are closed to motor vehicle use. As evidenced by the
presence of old railroad grades on the exdsting landscape, the majority of roads closed by this
project wounld be evident on the landscape for an extended period of time (30-100 years).
However, selected roads within the White Fiver Metapopulation Area would be obliterated,
seeded, and become part of the individual management units. The remaining roadbeds of the
closed roads not needed for management purposes would be slowly overgrown by herbaceous
and woody vegetation. This would promote increased levels of detritus deposits and organic
matter, which wounld provide improved growing conditions for new vegetation in these



locatioms. Chrer time, the root systems of this vegetation would serve to increase the amount of
the soil organic matter, and thns increase the soil productivity in these areas. Severely damaged
areas would not recover within the range of normal soil parameters unless activities to correct
site-specific problems (e.g topsoil replacement) were undertaken. While the soil that has
already been lost to erosive forces at these locations would not be re-captured, these
rehabilitation practices would allow natural processes to re-vegetate denuded areas. This wounld
reduce additional soil loss and disconrage the destruction of additional vegetation. Scarring that
has ocourred as a result of these activities would remain into the reasonably foreseeable future.

Under Alternative 3, FRS310 in the Otto portion of the Project Area would be closed to motor
vehicles, but left open to snowmobiles as part of the West Shore Snowmobile Trail. FR9310 is
considered a Level 2 road that receives moderate to high levels of use during the peak
recreation season. The traffic from this road would then be re-directed onto to an exdsting Lewvel
3 road (FR2570/71) to the east. For the latter road to be able to support this sudden increase in
traffic there would be substantial reconstruction (clearing, grading, widening, etc.) necessary
which would increase the existing footprint of this road. As a result, there would be increased
mineral soil exposure, compaction and erosion potential, and loss of vegetation assodated with
this re-route. However, the result of FR9310 being reduced to administrative and seasonal
snowmobile traffic would provide an opportunity for the soils along this route to recover from
the historical levels of compaction and mineral soil exposure. Ower time, the density of
herbaceous and woody vegetation alomg FR9310 would increase. This wounld contribute to
gradual increases in the organic matter on the soil surface layers and to loosening of the sub-
surface layers as a result of penetrating of root systems.

The approsxdmate land area (in acres) that management of the transportation system would have
the potential to affect the soil resources is displayed in the following table. The values displayed
in this table assume an average road width of 127

Table 3.33: Approximate Total Acres of Soils Impacted by the Transportation System on Mational Forest
tem Lands within the Project Area (assumes an average road width of 1.27)

Road Management | Road Type | Alternative 1 | Altemative 2 | Alternative 3
Status Area
Semiprimitive F5 11.0 1.0 10
Roads Monmotorized [ County 11.0 11.0 11.0
Left Open FS 0.4 8.0 82
Rural County 14.6 14.8 146
Unclassified ] 0.8 08
Total Miles 46 36.3 356
Total Acres 67.0 532 518
% of NFS Lands Effected within the Project
Area 0.4 0.3 0.3

Altermatives 2 and 3: The Effects on the Scils Belated to Beceation

Within the White River Metapopulation Area, the number of dispersed campsites would be
reduced from the existing level (approsimately 38 sites) to 11 designated sites. Campsites
within this area are linked intrinsically to motorized access. Therefore, the reductiom in
dispersed camping sites would be due to the reduction in motorized access thronghout the area.



As the sites that would no longer be available to motorized-dependent camping there would be
a pradual decrease in the levels of compaction and an increase in the capacty of water to
infiltrate the soil at these sites. The natural accommlation of organic matter om the soil surface,
coupled with the scil loosening effects of rooting vegetation, would eventually bring these
impacted areas imto equilibrinm with the sumounding areas where these impacts have not
occmrred over time. At some locations, it would be expected the exdsting sites that are currently
nsed for motorized-dependent camping would continue to be used by campers that are not

There are areas within the southern portion of the White Eiver that were used esxtensively by
motorized-dependent recreation in the recent past (3-10 years). While some restoration activities
occmrred at some of these locations to reduce the imput of sediment into the rver and to prevent
erosion on the slopes, there was little work done to rehabilitate the effects that occurred to the
soil systems in these areas as a result of the high levels of nse. The type and level of use that was
sites with exdsting motorized access. The sites without motorized access serve as an example of
what would be expected to occur at the sites that are currently open, but would be cdosed to
motor vehicles under these alternatives. The following gqualitative characteristics (relative to soil
condition) were noted at the southemn sites, in comparison to the existing dispersed camping
sites:

Increased levels of leaf litter and organic matter on the soil surface;
Reduced levels of exposed mineral soil;

Increased levels of coarse woody debris;

Increased levels of herbacecus plant establishment;

Eeduced run-off; and

Peduced trash dumping,

Due to the similarities in soil and vegetative characteristics between these two areas, it would be
likely that the sites in the north would exhibit similar gualitative changes if motorized-
dependent camping was restricted from these areas.

As the nomber of existing sites would be decrease under these altermatives, there would be an
increase in dispersed motorized-dependent recreational use on the sites that remain and on
those that would be developed. All of these designated sites would be adjacent to exdsting
County roads. The level of impact on the soil at these sites wounld depend on the size of the site.
Larger sites would be able to accommodate larger (and heavier) equipment and a greater
number of nsers at any particular time. When compared with the smaller sites, these areas
wonld be more susceptible to increased compaction and reduced water infiltration. In addition,
equine enthmsiasts have historically utilized multiple locations within the Project Area for
group camping. As these alternatives wounld limit those activities to a few designated areas, the
sites remaining would be heavily impacted, espedally during the spring, summer, and fall. It is
during this time when the soil is most susceptible to the effects of compaction and erosion due
to the moisture comtent and exposure of the surface layer. There wounld also likely be nutrient
spikes to the soils surrounding the larger sites, due the dispersal/disposal of horse manure.
While these activities would alter the soil chemistry and nutrient levels at these locations, the
effects would be localized and minor in severity.



Based on historical uwse om the Forest, withont contaimment and enforcement, all of the
designated sites would be subject to “creep”, as motorized-dependent campers expand the sites
into non-designated areas. The large sites would be more prone to these effects, as equine
campers tend to seek altermate and multiple places to tether their horses while at camp. This
expands the area of soil impact.

Under Altemative 2, equestrian and pack animal nse would be confined in the White River
portion of the Project Area to a designated non-motorized route. Assuming an average impact
area of 48" for this trail, this would directly affect approsimately 7 acres of National Forest land.
Compaction and accelerated erosion effects would be most pronounced in locations of high
whater tables and riparian areas, and on non-road locations where the slope exceeds 6%. These
effects would be substantially less where the route is coincident with County and closed Forest
Service roads. Under this altermative, there would also be a parldng area of approsdmately 2
acres in the northem portion of the White Fiver that would be constructed to facilitate the use of
this trail. There would be increased levels of compaction associated with the nse of this area for
parking: however, the total area within the White Eiver Metapopulation Area impacted by
parking would be reduced due to the loss of parking sites that are carrently being utilized for
recreatiomal day-use. Surface protection would occur at the locations selected for watering to
protect the soil resources from accelerated erosion.

Under Altermative 3, a non-motorized trail system would not be established within the White
River Semiprimitive Monmotorized Area, horse use would be prohibited in this area, and the
creation of a desipnated parking area to faclitate this use would not occur. As a result, the
impacts related to these uses wounld not occur.

Under Altematives 2 and 3, a parking area (<1 acre) would be developed at the easterm
terminus of Winston Foad within the White River Semiprimitive Nonmotorized Area. This
location is currently used as a non-designated parking area and there is an old grade that is
open to allow foot travel to the rver. Due to the slope and soil types, the exdsting onimproved
parking area comsists of deep, loose sand. Activities would oocur to harden and protect the
surface of this area reducing the potential for accelerated dowmnslope erosion at this site and
limiting the compaction to the developed area. As other locations that are currently used for
recreational day-use parking would be off-limits (due to the closure of other Forest Foads),
there would be an overall decease to the effects on the soils related to parking under both of
these alternatives.

Alternatives 2 and 3 would both allow for other forms of non-motorized recreation (ie. hiking,
biking, non-motorized dependent camping) to ocour throughout the Project Area. Based on the
current level of this use and the characteristics associated with these forms of recreation, the
resulting impacts on the soils wonld be localized and minor in severity.



Table 2.34: Approximate Acreage of Sgils Impacted by Recreation within the Project Area

Source of Impact Project Area Location | Aliemative 1 | Alternative 2 | Alkemnative 3
Dispersed White River B.1 0 0
Campsites Oitto 4.7 4.7 4.7
Designated White River o 3.8 a8
Campsites!

Designated Non- White River 0 7.2 0|
| Motorized Trail _ _ _ _
Designated Parking | White River o 2.5 2.5

Areas!
Total 13.8 18 10.8

“Dipes not include feafures associated with P Pines Pﬂiutfmpgmunn.
Alternatives 2 and 3: The Effects on the Seils Belated to the Bestoration of Savarma

As a result of a project previously planmed within this Project Area (Savanma/Barrens
Restoration Project and the Kamer Blue Butterfly Habitat Festoration Project), there would be
approximately 474 acres within the Project Area where the seeding of native vegetation and
prescaribed buming would oocar. These acres are in addition to those proposed by the project
being evalunated. At some locations, these activities would overlap with the activities currently
being proposed. This would be to allow the full suite of treatment options to be available for the
restoration or creation of savarma at these sites. Additional sites proposed for savanma
restoration under this project consist of upland openings and red pine, white pine, and oak
forest cover types.

In the Project Area, the locations where the activities associated with savarma
restoration/ creation would occur are foumd on soils with ELTP undts 210, 211, and 220. The soils
associated with these ELTPs have deep, sandy profiles. The depth to the water table in these
ELTPs is >13 feet, and the thiclmess of the O horizon (fresh and decomposing orgamic material)
in these units is variable, but averages 0-1" thick. The upper soil layers in all of these ELTP
mnits have low nutrient comtent and cation exchange capacities (Cleland, et al. 1993). Typically,
the highest soil productivity for tree spedes ocours in ELTFP unit 220, and is assodated with its
comparatively thick layer of humus and a well-defined A horizon (topseil). Cnce herbaceous
vegetation is established, deep rooted spedes (e.g., lupine, bluestem, and oalks) exploit
subsurface seil layers for moisture and mutrients. The establishment of these species is
dependent on the favorable growing-season soil moisture and a mineral seedbed that promotes
germination. Penmsylvania sedge and bracken fern compete for moisture in the upper soil
layers, and reducing the amount of these two species would be necessary to establish other
savanna plant species.

There would be soil compaction from the increased amount of mechanical equipment used to
restore the barrens/savanna cover type. Harvesting methods for restoration wounld facilitate
dispersed skidding (except at landings). This would minimize the number of concentrated sldd
trails within each locatiom. Where compaction cocoums on skid trails and landing sites,
mechanical site preparation and seeding would reduce the bulk density of these sandy soils by
imcreasing aeration, water infiltration, and herbaceous vegetation recovery. The effects of



mechanical equipment from prescribed buming and the seeding of native plant species would
result in short-term soil displacement where prescribed fire comtrol lines are constructed, and
where mineral seedbeds are prepared. Fire-line constraction would occur on the perimeter of
many locations, and be rehabilitated and seeded afterwards using mechanical equipment and
hand tools.

The sandy seils, high infiltration rates, and relatively flat terrain of the proposed restoration
sites wonld limit accelerated erosion caused by equipment use to these locatioms. Treated sites
would continme to have a density of larpe or regenerating trees and herbaceous vegetation
sufficient to stabilize, or re-vegetate, exposed mineral soil if the displacement of the forest floor
does not exceed 40% of any location, and if any one displaced sub-location does not exceed 0.1
acre in size. Landing sites amd heavily-used skid trails would be susceptible to the erosive
forces of water due to exposure of mineral soils in some of these locations; however, if surface
infiltration is not impeded by compaction, adequate coarse woody debris is retained, and sldd
trail slopes are <6%, the erosion hazard is shight

Soil organic matter would be affected by mechanical equipment used for site preparation and
mixing within 10-20% of the treated areas, moving organic matter from the O and A horizons to
the B horizon, and altering the composition of nutrients available for emergng seedlings
(Troeh, Hobbs, and Donahue 2004). Mechanical treatments to expose mineral soil will hawve
small, temporary effects on soil productivity, hastening decay and exposing disturbed areas to
small-scale wind erosion. Mechanical site preparation for seeding would be coordinated with
strip application of herbicides, particularly where Penmsylvania sedge mats are demse. In
situations where mechanical coltivation is necessary, the depth of humic material misxdng within
the profile would increase. The amount of disturbance would depend on the amount of the
residual vegetation amd the physical obstacles of each site (e.g, stumps and slash) and the
growing requirements of the plants being seeded, but wounld typically not exceed a depth of 6.
Mechanically disturbed sites would be seeded using mechanical equipment and hand tools, and
are expected to become fully vegetated within two growing seasons of treatment.

Appendix A contains mitigation measures to rednce the adverse effects on soil organic matter
loss, compaction, and accelerated erosion from the teatments related to the
restoration/ creation of savarma. Therefore, the effects on the Project Area’s soil resource would
be local in scale and minor in severity.

Prescribed Buming: In addition to the approsdmately 3,061 acres of buming related to savanna
restoration/ creatiom, there wounld be approximately 1,050 additional acres of burming conducted
within the Project Area. The effects of prescribed buming on the soil organic matter i these
locations would be influenced by the site-specific soil and fuel moisture levels, fuel loading and
arrangement, and the residence time of the fire. These factors are directly related to fire
imtemsity (USDA-Forest Service 2003). In most areas, the desired range of fire intensity would
be between 90-300 BTU/ft/sec., with a spread rate of 73'-300' fhour. These intensity lewvels
wonld be considered Llight to moderate, but would be sufficient to top-kill the majority of caks <
2” in diameter at the ground line (Bova and Dickinson 2003). The expected consumption levels
of such a fire would be 90+% of the herbaceous vegetation and < 10% of the surface organic



layer. Prescribed fires having this level of intensity on similar sites of the Manistee National
Forest have resulted in < 13% mineral soil exposure (Hatting, persomal commmmication, 2007).

There would be an immediate and short-termn increase in available nutrients at the soil surface
in areas bumed at this level of intensity. This spike wounld ococur through the deposition of
mutrient-rich ash on the upper soil layers; however, doe to pyrolysis and translocatiom of
nitrogen (IN) in the humms layer and N volatilized into the air, low productivity sites need to
retain substantial amounts of soil organic matter (USDA-Forest Service 2003). This change in
mutrient status and chemical status would be of short duration (1-3 years) as the nutrients are
nsed by the exdsting vegetation, adhere to soil particles, are leached through the seil profile, or
lost to transport (wind and water). Despite the combination of low fire mtemsity and short
duration, short-term porosity of the mineral soil would decline where nmoff deposits ash and
other fine debris in nearby surface depressions (Ibid). Typically, presaibed fires wounld also
increase the availability of caldum (Ca), magnesium (Mg), and potassinm (E) via combustion of
soil organic matter; M and phosphorus (F) are modestly decreased from volatilization. The
majority of soil organic components containing these nutrients are converted into chemical
forms that are either readily available to plants or soon lost through leaching Although in acid
soils (such as those found throughout the Project Area), P chemically binds to aluminam (Al),
iron (Fe), and manganese (Mn) oxddes (Certind 2003). Prompt re-vegetation on areas exposed to
prescibed fire would minimize the leaching of IN (Pritchett and Fisher 1987). If nitrogen-fixing
species are a component of the vegetation re-growth, burming activities may restore the original
nitrogen pool in the soil (Certind 2003).

Soil microorganisms have a strong resilience to fire and the re-colomization to pre-bum levels is
common. The amount of time required for recovery to pre-bum levels would vary in proportion
to the fire severity. Soil microorganisms are most vulnerable to heat damage and habitat
changes in the litter and duff, so prescribed bums conducted when the upper layers of the soil
are sufficiently dry to camry a surface fire, but moist enough to aveid comsumption of the forest
floor, humus layers, and soil lhumns, would ensure a functioning soil biotic community (USDA-
Forest Service 2003).

Appendix A (see General Timber and Prescribed Fire) contains conservation measures to reduce
the adwverse effects om soil organic matter loss, compaction, and accelerated erosion from
prescribed fire treatments. Therefore, the effects on the Project Area’s soil resource would be
local in scale and minor in severity.

Herbicide Applications: The herbicides identified for application in the Project Area
(glyphosate, imazapyr, and triclopyr) are lmown to degrade within the soil profile through
varions photochemical, chemical, or biological (microbial metabolism) reactions. Herbicides
may be immobilized by adsorption to soil particles or nptake by non-susceptible plants. These
processes isolate the herbicide and prevent it from moving in the environment. Adsorption is
often dependent on the soil/water pH, and generally increases with increasing soil organic
content, clay comtent, and cation exchange capacity. Adsorption is also dependent om water
solubility, with less soluble herbirides being more stromgly adsorbed to soil particles. Ester
formulations are generally the least water solvent, and are therefore more stromgly adsorbed by
soil particles. In addition, ester formmlations are more volatile than salt or acid formmlations,



and are therefore more easily evaporated from soil and plant surfaces or leached down into the
soil (Tu, et. al. 2001).

The commerdal formmlation of glyphosate (incduding the surfactants and imert ingredients) has
a benign affect on the microbial commmmity stucture when applied at the recommended field
rate in forest soils having clay loam and sandy loam textores (Ratcliff, etal 2006). There does
not appear to be any adverse effects on soil microorganisms from applications of imazapyr
when used as an effective herbicide; howewver, it may persist in soils of arid regions, and does
not bind tightly to alkaline seils with low organic matter (Syracuse Environmental Fesearch
Assodates 2004a). The effects of triclopyr on soil microorganisms snggest that a transient
imhibition in the growth of some bacteria or fungi could be expected. This could result in a shift
in the population structure of microbial soil commmunities, but substantial impacts on soil (Le.,
gross changes in capacity of soil to support vegetation) would not be likely (Syracuse
Environmental Eesearch Associates 2004b]).

An herbicide’s persistence in the soil is often described by its half-life, or the time it takes for ¥2
of the herbicide applied to the soil to degrade from its original chemircal strocture. The half-life
can vary depending on soil characteristics (texture, pH), weather (temperature and soil
moisture) and the exdsting vegetation at the application site (Tbid).

Table 3.35 illustrates the interaction that the herbicides proposed to be nsed have within the
soil, and pertains to both Altematives 2 and 3.

Table 3.35: Herbicide Mobility and Persistence in the Soil

Herbicide Mechanisms of | HalfHife in Mobility
Degradation the Soil

Glyphosate Dregradation is Axerage of Glyphosate has an extremely high ability to bind to
primarily due to A7 days. sgil particles, preventing it from being mobile in the
soil microbes. environment.

Imazapyr Degraded 1to5 Below pH 5, the adsorptive capacity of imazapyr
primariby by meonths. increases and limits its movement in soil. Above
microbial pH &, greater concentrations of imazapyr become
metabolism negatively charged, fail to bind tightly with soils,

and remain available for plant uptake andfor
microbial breakdosm.

Triclopyr Rapidly 30 days Ester formulation binds readily with the sail, giving
degraded fo it low micbility. The sak formulation binds cnby
triclopyr acid by weakly in soil, giving it higher mobility (%).
photolysis, However, both formulations are rapidly degraded to
microbes in the triclopyr acid, which has an intermediate adsorplion
soil, and capadcity, thus limiting mobility.
hydrolysis.

"Tu et al, 2001

These herbicides would be used for spot-treatment of small, dispersed locations of NINIS, stop
treatment for seeding site-preparation, and to control the stump-sprouting of recently harvested
trees. Application wounld ooour using ground-based mechanical and hand-tools. Specdific
information related to the use of glyphosate, imazapyr and triclorpyr are documented in

Appendix C.



Appendix A (see Herbicides) contains conservation measures to reduce the adverse effects on

soil microorganismes from organic chemical applications. Therefore, the effects on the Project
Area’s soil resource would be local in scale and minor in severity.

30y Commlative Effects on the Soil Resources
Altermative 1

The soil resources of the Project Area were impacted in the late 1800s and early 1900s through
logging practices, the comversion of portions to agriculture and rangelands, mineral extraction,
and periodic fire events. Reforestation efforts, wildlife habitat treatments, and timber harvesting
operations also impacted the soils in the Project Area from 1935 to 2009. Since the eaxly 1930s,
spil productivity has generally been stabilized or improved. A comstant and cycling supply of
organic matter has been present throughout the Project Area through the promotiom of
consistent vegetative cover since the 1930s. This has allowed for the incorporation of leaf litter
and the retention of dead and decaying mast. The increase and maturation of vegetative cowver
over this time period has been accompanied by root growth, which subsequently has increased
the sequestration and cycling of nutrients. Generally, nutrients have accummlated in the humic
layers or within the existing vegetation. Based on the site-spedific soil characteristics, nutrients
mnused by the vegetation have either accumulated within the upper mineral horizons, or have
leached out of the system. The overall effects of the activities that have cconred throughout the
Project Area have likely led to increased levels of soil productivity as compared to the 1930s, but
reduced levels when compared to the native soil environment.

Live vegetation on MNatiomal Forest lands within the Project Area would be retained except in
the three areas already approved for treatment activities that are on-going. Dead and dowm
timber could be removed throughout the Project Area for use as firewood. In the three on-going
treatment areas, there would be reductioms in the soil organic matter as a result of red pine
removal. At other treatment locatioms with forest types other than red pime, the treated
vegetation will remain on-site or be redistributed within each area. As individual groups of
trees, shrubs, and herbaceous species complete their life cycles, general levels of biomass and
soil organic matter acocummlation would continne to exceed remowals. This would result in an
overall increase in soil productivity. Timber harvesting activities would likely oocur on private
property within or adjacent to the Project Area into the futore, and would have minimal
impacts to the productivity of INational Forest System lands. The short-term loss of lLitter fall
from forested areas onto adjacent land would have minor effects to sustaiming, site-productivity
if these private lands remained in a forested, or partially forested, condition

Currently, areas of ercding and compacted soils ocour on Forest Service and County roads and
areas that have had Hmber harvesting activities in the recent past. The effects related to
harvesting activities are most severe on the soils receiving concentrated equipment use, such as
skid trails and landing sites. Varable amounts of scil compaction, mtting, puddling, and
accelerated erosion wounld continue to occur on areas within the Project Area that are open to
motor vehicle and equestrian use. The soils that were impacted by timber harvesting,
mechanical tree planting, fire, log landings, and skid trails would slowly recover through
natural processes. This nataral rehabilitation assumes that damage cansed by past management
activities have not surpassed the physical thresholds of a given area, and that partial or



complete vegetative cover has been maintained The most severely affected locations, such as
permanent roads and OHV use areas, wounld contirme to be adversely effected unless
maintained within desipned standards, relocated, or closed and re-vegetated.

Dhue to the proximity of the Project Area to larger population centers (ie. Muskegon and Grand
Rapids) and the presence of the INorth, South, and Main Branches of the White River, the Project
Area has historically served as a popular location for those that nse the Forest for the
recreational purposes. The effects of this use on the soils in this area have been described. It is
likely that, as the smrrounding private lands are further divided and the population increases,
the use in this area will. The effects of this are already evident in the Otto portion of the Project
Area, where there has been an increase in use as a result of the road closures that have cocourred
within the White Fiver Semiprimitive Nonmotorized Area The result has been an increase in
new nser-created roads and dispersed campsites. In conjunction with these, there would also
likely be increases in other recreational nses (ie. horseback riding and hilding), consumptive
nses (ie. firewood gathering and hunting), and illegal use (ie. OHV use and trash dumping).
The combination of all of these would have a qualitative cummlative impact on the soils within
the Project Area.

Within the Project, the soil systems that are assodated with the exdsting riparian areas and
stream,/river corridors would continue to store larger nutrient levels of carbon and nutrients
than surmrounding upland areas. This is due to a combination of the historical land use patterns,
the exdsting soil characteristics, and a decreased likelihood that vegetative management
activities would ocour in these areas.

Conchusion: In considering the past, the presemt, and reasomably foresesable future, the
duration and magnitude of talking no action would incrementally add to the capability of soil(s)
to produce specified plants or plant succession (soil productivity) within the Project Arxea,
primarily by conserving soil organic matter and top-seil, and retaining continuous herbaceons
and forest canopy vegetation.

Alternatives 2 and 3

Live vegetation on forested areas would be treated with a varety of management activities;
dead and down timber could also be removed for use as firewood. As individual groups of
trees, shrubs, and herbaceons species are felled or otherwise complete their life cycles, general
levels of biomass and soil organic matter accomulation would continue to exceed removals. In
areas that are harvested commercially, the acoumulation rate of organic matter on the soils
would be less. The retention of slash in these areas would ameliorate loses from stemwood
tramsported off-site. The soil productivity would increase in areas not harvested. There will be
fewer acres of land classified as suitable for timber management due to the reclassification of
the Land Suitability Class in the areas where savanna restoration/aeation is cocurring. These
areas would no longer be considered suited for timber production. This change would alter the
sources and rates of organic matter accummlation to the soil resource by foregoing commercial
harvests in some locations, and potentially increasing commerdial harvests in other locations.

The savarma restoration activities would alter the soil formation processes where this treatment
suite is proposed. Restored savanmas would experience changes in soil chemistry and nutrient



cycling different from areas continuously or intermittently in forest cover. The organic matter
imputs and accumulation would be concentrated in the mimeral seoil horizoms, instead of
primarily in non-mineral soil layers. This alteration to the soil resource would be reversible if
reforested again in the future.

With the dosure of the Forest roads within the White River Semiprimitive Nonmotorized Area,
the county road system in this area would receive more concentrated use by motor wehicles. As
a result, there would be increased levels of infiltration, nutrient cycling, and site productivity in
the areas closed to motor wehicles and increased levels of compaction, accelerated erosion, and
road widening on the county roads remaining open.

Under Alternative 3, the road in Otto Township that would be restricted to public vehicle nse
would not result in a change to the established levels of adverse soil impacts. Vehicle use on
other County roads in Otto and Greenwood Towmnships is likely to remain the same or increase

Public interest in utilizing Mational Forest System lands for motorized-dependent recreation is
likely to increase. With the himitations of this form of recreation allowable within the White
River Semiprimitive Nonmotorized Area, it is likely that other portions of the Project Area will
receive increased use. This would impact the soils through the increased creation and use of
existing roads, dispersed camping areas, and non-designated rver access sites. The on-going
and upcoming restoration projects at the most heavily impacted sites thronghout the Project
Area, in conjunction with the implementation of the Motor Vehicle Use Map, will serve to
reduce most of the soil resource damages related to the changes in recreational nse patterns to
localized areas of minor severity.

Conclusion: In considering the past, the present, and reasonably foreseeable future, The
duration and magnitnde of activities mnclnded under Alternatives 2 and 3 will incrementally
add to the capability of soil(s) to produce specified plants or plant succession (soil productivity)
within the Project Area, primarily by conserving soil organic matter and top-soil, retaining
sufficent amounts of these elements so that existing soil productivity is sustained following
mtensive treatment, and by promoting/retaming continuons herbaceous and forest canopy
¥

egetation.



it Docial Resources

1z Recreation
312a) Exdsting Condition and Eesource-Spedfic Information

Becreation in the Huron-Mandstee Matiomal Forests

The Huron-Manistee Mational Forests serve as the “backyard” playground for many Midwest
residents. More than 60 million people are within a day's drive of emjoying recreation
opportunities on the Forests. Prosdmity to population centers and accessibility due to road
densities makes the Forests popular for year-round outdoor recreational activities. Population
growth for the Manistes Mational Forest impact area (a nine county area) was 13.4% during 1980-
2000. Muskegon and Mewaygo Counties had the largest absolute growth accounting for 54% of
the impact area’s growth (Social and Ecomomic Assessment for the Michigan MNational Forests
2005).

The Forests receive approximately 3 million visits annually (Fecreation Demand and Capacity
Trend Analysis, Horon-Manistee INational Forests 2004). Of these wisits, approsximately 1 million
are distributed evenly between motorized and non-motorized trail nse. Owerall, the trend for
outdoor recreation indicates a comtinued growth in the demand for opportumities, facilities, and
services (Cordell 1999). According to the report by Cordell (1999), the five fastest growing
outdoor recreation activities throngh the year 2050 (measured in activity days) are expected to
be: visiting historic places, downhill skding, snowmobiling, sightseeing, and wildlife viewing.

The recreation niche of the Huron-Manistee [National Forests is to provide quality recreational
opportunities on nationally recognized rivers, trails, and special areas, motorized and non-
motorized trail systems, and some areas where forest visitors have a probability to recreate away
from the sights and sounds of human activities. Most lands have featores typical of the Foaded
Matural class of the Fecreation Cpportunity Spectrom. Roaded natural areas provide a variety of
developed recreation opportumities at campgrounds, water access sites, picnic sites, observation
areas, visitor centers and other facilities.

The Huoron-Manistee MNational Forests have gualities and resources that support our recreational
niche that inclunde:

* Decignated and proposed Wild and Scenic Rivers, the MNorth Country
Mational Scendc Hiking, Trail, Lumberman’s Monument Visitor Center,
Mordhouse Dunes Wildemess Area, River Foad Natiomal Scenic Byway, and
the Loda Lake Wildflower Sanctuary;

*  Trail systems supported by a network of partners that assist in the
construction and mantenance of motorized and non-motorized trails;

* Blocks of land designated for semiprimitive management that provide areas
for recreationists seeldng a more remote experience; and

* Camping areas, trailheads, water access sites, and day nse areas that support
water-based and trail-based recreation opportunities.



The Savanna Ecosystem Restoration Project Area is located in the Semiprimitive Nommotorized
and Fural Management Areas. The Semiprimitive MNonmotorized setting is typified by Mational
Forest System lands which are more remote and not as accessible by motorized vehicles. These
areas are characterized by a predominantly natural or natural-appearing environment.
Concentration and interaction between users is low. MNonmotorized use is emphasized. Closed
roads may be evident and some may be utilized as trails. The Fural setting is typified by
Mational Forest System lands which are less remote than roaded natoral areas. Cwmership
patterns are often scattered with a mix of agricultural lands, private woodlots, and forested
Matiomal Forest lands. Human activities such as vegetation management, structures, utility
corridors, mineral exploration, and development are evidemt and harmonize with the
to test primitive ontdoor skdlls. These areas are often isolated and near larger population centers,
such as Fremont, Muskegon, and Hesperia

People recteate in the Savarma Ecosystem Festoration Project Area because of the variety of
natural resources that are present. The combination of topography, water resources, vegetation,
and access found within the Project Area provides a variety of recreatiomal opportumities, both
motorized and non-motorized. Some of the recreational uses of National Forest System land that
oocur include: hunting for deer, bear, turkey, small game, and grouse; fishing; gathering forest
products; driving for pleasure; camping; observing wildlife; hilking; horseback riding; mountain
winter. Fecreational opportunities im the Project Area fall within the Forests’ niche.

Pecreation in the Savanma Ecosystem Festoration Project Area

The entire White River Semiprimitive Monmotorized Area (WESMNA) is within the Project Area
Mationmal Forest System (INF5) lands within the area are comprised mostly of large, contignous
blocks. FRecreational use, such as dispersed camping, hunting, and horseback rding, is high
throughout this area. The majority of the roads under the jurisdiction of the Forest Service are
currently or seasomally closed; however, county roads are present and open throughout the
WRSMA. Becanse there are very few open roads, motorized access is limited. There are few
blocks of private land and, of these, uses inclnde seasomal residences and forested lands used
primarily for hunting. Access to the private in-holdings is mamtamed via a permit issued by the
Forest Service. Firewood cutting is not allowed in the WESMA, and the harvesting of forest
products from MNF5 lands is generally low.

In the last ten years, use by horseback riders in the WESMA has steadily increased and signs of
that nse are evidemt throughout the area. Currently, there is moderate nse of the area by
horseback riders (mostly om weekends) involving both trail riding and overnight camping.
Organized rides that attract larger groups of riders are becoming more commeon.

In the WESINA there is a user-developed parling and camping area in the northeast comer
where continuous use has denmded the area of vegetation and created a sand blow-out. Vehicles
and horse trailers routinely become stuck in the sand causing the impacted area to increase in
size. A system of undesignated horse trails have been created by users thronghout the WESMNA.
Many of these trails are single lane; however, many people also ride horses on the open forest
and county roads. Some of these user-created trails are enmtrenched and heavily eroded with



areas leading dowm to the White River for watering horses and crossing the river, cansing soil
compaction, bank erosion, and vegetation loss. Some trails have also been developed along hills
with a slope greater than 20%._ The “river trail” has become very popular with horse users. This
trail follows the banks of the White River from near the Pines Point Pimnic Area to the North
Branch of the White River on the west side of the WRSINA. Much of this trail is located in

t Area 9.2, Study Wild and Scemic Fivers. Standards and guidelines for Management
Area 92 allow for non-motorized trails as long as the qualities for which the rver was proposed
for study are maintained. See Map 3.6 -Exdsting Condition and Alternative 1 for the WESMNA.

Horseback riding is also accompanied by EV camping, with many recreationists preferring to
camp in groups. This fomm of camping is also common during the fall hunting season. Most of
the camping is currently in open areas adjacent to County and Forest Service roads. Some
camping is ocowrring in occupied Kamer blue butterfly (KBB) habitat or in areas proposed for
habitat creation. KV camping and horse trailers require large open areas to set up and tum
the WESINA. Currently, there are 38 inventoried user-created campsites in the WESMNA ranging
in size from small to extra-large The total area of soils and vegetation impacted by these
campsites is 9.1 acres. Campsite locations and information, such as site dimensions, are shown
on Map 3.7 and Table 3.36.

Historically, hunting and fishing have been very popular recreational activities within the
WRSMNA. Hunters utilize the exdsting camping areas during the fall deer humting seasom. They
also nse many of the roads and trails for access to their hunting areas. Anglers, however, mostly

prefer to nse the area by day, ntilizing the campsites and pull-offs to park and gain access to the
White River for fishing.
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Table 3.28: Existing Mumbers and Types of Campsites in the Project Area

Campsite
Campsite Type Campsite Area (sq. White River Orito Area Project Area
Size [feet) feet) Area Total
Smiall 30 x 40 1,200 3 19 22
Medium 40 x 50 2,000 18 g 25
Large &0 x 80 4 200 12 ¥ 19
¥-Large 1 acre+ 43 560 ¥ 3 10
[Total Number A 38 38 76 |
Total Acreage AR e, 9.1 A7 138

Typically, in semi-primitive non-motorized areas there are few developed recreation sites.
There are onrently none in the WESHNA, however, there is one adjacent and within the Project
Area; Pnes Point Recreation Area. Pines Point is a developed campground which has 27 family
sites with paved parking spurs,  group sites, flush toilets, a carry-in watercraft landing, and a
picnic area on the White River. This campground is currently managed under a special-use
permit with American Land and Leisure, Inc. There are numerous other developed recreation
sites on MNatiomal Forest lands on the White River, located just outside of the Project Area, that
provide access for boating, canoeing, kayalking, tubing, camping, and fishing. These include: 5t.
Hubert's, Podunk, Sischo Bayou, and Diamond Point. These developed sites offer both walk-in
and motorized access to the main branch of the White Fiver. Two other river access sites, Tavlor
Bridge and Pruitvale Foad, are located on county land just outside of the Project Area (see I;'Iap
3.8). Although nome of the sites that are listed are located within the WESMNA, they are directly
across from this area and provide access to recreationists floating or fishing the river and areas
for camping. The development level and recreational opportimities awvailable at these sites
would not change with any of the alternatives inclnded in this project.

The Matiomal Forest System lands within the Otto portion of the Project Area (Fural
within this portion of the Project Area. Dispersed recreation use, such as camping, hunting, and
fishing, occurs throughout this area. There is comcentrated use assodated with the MNorth and
Main branches of the White River which has resulted in several severely eroded and compacted
sites. Away from the river recreation use is less concentrated. The MNational Forest lands are
easily accessed by a network of county, Forest Service, and user-created roads. In some areas,
roads and concentrated use are comurming in potential or occupied KBB habitat. A total of 13
miles of the West Shore Snowmobile Trail is located on several county and Forest Service roads
within the Project Area. The segments on MNational Forest include a .7 mile segment on Forest
Road 9310 and .3 miles on Forest Foad 9309 (see Map 3.9).

Private land uses include permanent and seasonal residences and forested lands used primarily
for hunting. The hunting of wildlife is one of the top five primary recreational activities on the
Forests (Social and Economic Assessment for the Michigan Natiomal Forests, 2003). The
harvesting of forest products on private lands has been increasing. There is also a moderate
amount of firewood catting by private individuals that oocours within this area.
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West Shore Snowmobile Trail
within the Savanna Ecosystem Restoration Project Area

T Snowmobile Trail on County Roads

X ®_ Snowmobile Trail on Forest Roads




The hardwood stands located in the Otto portion of the Project Area are ideal for woodcutters
becanse of the prosdmity to residential areas.

There are cuxrently thirty-eight dispersed campsites in the Otto Project Area (see Map 3.10 and
Table 3.36). The existing sites consist of 19 small, 9 medinm, 7 large, and 3 extra-large campsites.
The total area of impact is 4.7 acres. The restoration of some of these sites will be done in 2012
through a grant from the State of Michigan's Off-Foad Vehicle Trail Improvement Fund. The
sites included in this grant are user-created and are causing severe impacts to the soil and
vegetative resources. Eefer to Chapter 3, page 3-126, for a disclosure of effects this impact
would have on the sodls.

Momntagne, Whitehall, Holton, and Mew Era. Eecreational use in the Project Area is expected to
Forest impact area (a nmine county area) was 134% durng 1990-2000 (Social and Economic
Assessment for the Michigan National Forests, 2003).

There are approsximately 137 miles of Forest (classified and unclassified), county, and private
roads within the Project Area. There are approximately 46 miles of Forest Service system roads
shown on the Motor Vehicle Use Map (MVUM) and county roads adjacent to INatiomal Forest
lands within the Project Area. In the 6.1 Management Area (MA) there are 22 miles of roads on
Matiomal Forest lands and 24 miles in MA 4.4

The scenery of the MNational Forest System lands in the Project Area is characterized by mostly
level terrain with mterspersed streams, rivers, lakes, wetlands, and forested stands. These
mixed oak savarma areas interspersed within the forested stands of the Project Area, as efforts
towards creating KBE habitat have been underway for over 10 years. Areas along the MNorth and
Main Branches of the White River are popular with recreationists, as the rolling terrain in these
areas offers an increased amount of viewing opportunities.

Undesirable uses in the Project Area (both on [Natiomal Forest and on private lands) include:
trash dumping, illegal cutting of firewood, construction of permanment hunting blinds, and
illegal off-road vehicle use. Additionally, within the WESINA area there is illegal motorized use
behind barrers and gates. Trash dumping ocours throughout the Project Area along many of
the Forest roads. Fecent clean-up efforts by locally organized groups have reduced the amount
of trash that is presemt and the number of dump locations, as compared to the historic levels in
thic area. Permanent deer blinds are found throughout the Project Area. The illegal off-road
vehicle use that is conuring both om Mational Forest and private lands throughout the Project
Area is cansing erosion and sedimentation in certain locations, especially on steep hillsides and
drainage crossings.
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{3.12b) Area of Analysis

The actions included in this project that would affect the recreational resources are within the
Project Area boundary. Therefore, this serves as the amalysis area used for the direct and
Oceana County. This area provides a reasonable distance from the Project Area and is
sufficiently large enough to display the recreational opportunity types available and how they
would be influenced by the changes to the recreatiomal experiences that would occrur as a result
of this project.

31z Alternative 1: The Effects on Eecreation
i212d) Direct and Indirect Effects

Alternative 1 is the No-Action Altemative. Under this altemative, nome of the proposed
savanma creation/restoration, prescribed buming, timber, herbicide treatments, recreation, or
road management activities would occur. Therefore, no direct impacts to recreatiomists and
their use of MNational Forest System lands related to management activities in the Project Area
would be expected. Fecreationists would not be displaced during times of management such as
prescribed buming, savanna creation/ restoration, timber harvesting, or herbicide application.
MNor is it likely that recreatiomists currently utilizing the Project Area would seek alternate areas
for use. Those users looking for semi-primitive non-motorized recreation would need to lock
elsewhere for that experience.

In the short-term, current levels of recreational use would continne with seasonal peaks during
summer and the fall hunting months. Feceational use of this area is expected to increase owver
time as more people move to Oceana County or learn about this area; however, the types and
amounts of recreational opportunities awvailable in the Project Area would not change. An
increase in acreage of soil compaction, degraded Kamer blue butterfly habitat, and non-native
imvasive plant species would be expected as the size and number of user-developed campsites
increased and the nser-developed trail system expanded into new areas. Impacts to the water
quality of the White Fiver could occor from rumoff from campsites and trails/roads located on
its banks (see Maps 3.6-3.10).

In the long term, indirect recreational impacts would occor due to a decrease im hunting
opportunities for spedies favoring early successional forests and openings. Areas of non-native
mvasive species would continme to expand, displacing native vegetatiom favored by wildlife
and potentially effecting species diversity. The occurrence of wildfire may become more
frequent and intense, as more people begin to use the area and the areas needing a control bum
to reduce fuels would not receive them.

Under Alternative 1, the expansion of the exdsting road system, espedally in the Otto portion of
the Project Area, would be expected. This would cause an increase in the potential for trash
dumping and impacts to occupied habitat and stream banks. Off-Foad wehicle use would
continue and new areas of off-road damage, especially along the White River, would likely
ooour. Carrent levels of non-motorized uses (such as camping, hunting, and horseback riding)
wonld comtinne and would likely increase and expand into new areas. User-created campsites



would continue to be developed along forest and county roads throughout the Project Area
The road systems, especially within the White River area, would see some deterioration as more
people use the area. This deterioration would be most evident on the roads that receive high
levels of mived use (horses and motor wehicles). Mo changes to the West Shore Snowmobile
Trail would occar.

No human-caused changes to the scenery of the National Forest System lands would coour in
this Altermnative. Development of private lands is expected to continne with the result being a
change in the character of the area from a natural appearing to a more rural setting. Human use
and activity would continue to increase on private lands with a potential increase in the
encroachment on public lands from private land activities.

(312 Cunmlative Effecks

Impacts from recreatiomal nse and demand for additional facilities and amenities are expected
to increase as the population of Oceana County and summounding areas increases and more
people reach retirement age having more time for recreational pursuits. Exdsting recreational
nses of the area would contimue and it is likely that new uses would emerge in time. It is
expected that for the foreseeable future, horseback rding would continue in the Project Area,
particularly in the area of the White Fiver. Occupied and potential KBB habitat would continme
to be impacted. Camping and driving for pleasure are activities that would also continme
potentially impacting soils, water quality of the White River, occupied or potential KBB habitat,
and native vegetation. Users could be affected by their feeling of overcrowding and inability to
find places to recreate in a semi-primitive setting. Overcrowding on some of the non-motorized
trails conld result in a greater frequency of accidents and more severe impacts to the resources
on and along the trail system.

The private lands within the Project Area are cummently a mixture of permanent and seasonal
homes along with undeveloped land. The conversion of seasonal to permanent homes has been
occmming at an increasing rate as the population ages and people retire “Up North.™ This trend
is expected to continue in Oceana County with the development of private lands accelerating as
people build new homes or convert cabins to year-round residences. Twenty percent of seasonal
home owmers were “likely” or “wery likely” to convert their seasonal residences to a permanent
home within the next 3 years and the number increased to almost 30% when the timeframe was
exvtended (Leefers, et. al. 2003). This conversion from seasonal to permanent use will likely
increase the number and types of recreationists in this area. More recreatiomists would result in
more impacts to and pressure on public facilities and resources in the Project Area. More use
would increase the potemtial for overlap of users that may be seeking differemt types of
experiences. This would increase the potential for conflict.

ia12f Alternative 2: The Effects on Recreation
3.12g) Direct and Indirect Effects

The number of acres of savanna creation/restoration, timber harvesting, prescribed buming,
and mon-native invasive treatments is the same for Altermatives 2 and 3. The two acton

alternatives differ in respomse to actioms related to the recreational use that is cocuming,



particularly within the White River portion of the Project Area. Actions related to recreational
nse under Alternative 2 include: (see Map 3.11)

Complete the road closures in the White River Semiprimitive Monmotorized Area
(WESIMNA) by closing approsdmately 10,0 miles of Forest Service roads. This would Hmit
motorized access in this area to the exdsting Oceana County road system.

Designate approsdimately 197 miles of both single and double lane trail within the
WESHA for non-motorized nses, with an emphasis om hildng and horseback riding,
Develop a 10-13 vehicle and trailer parking area off of Arthur Foad for Day Use in the
WESINA.

Limit watering of horses (using buckets) to identified locations and water sources on
MNational Forest System lands.

Fequire the removal of horse manure, feed, and bedding from the designated parking
and camping areas.

Develop a parking area for motorized vehicles at the east end of Winston Foad for walk-
in access to the White River.

Designate 11 campsites for motorized camping in the WESMNA

Implement a Forest Supervisor Closure Order for the WRSMNA that would require that
horses remain on designated trail, limit motorized camping to designated sites, and
restrict day-nse parking for horse use to the designated parking area on Arthur Foad.
Manage the roads in the Otto portion of the Project Area in accordance with the

Motor Vehicle Use Map (MVUM 2009) with the following exceptions:

1. FRS301: This is a north/south road that mms north of Skeels Eoad and lies
west of Sand Creek. All of the property bordering Sand Creek in this area is
in private holdings where the road dead-ends and on-going management
activities are in conflict with the existing location of the road. This road
would be elimimated from MVUM, gated, and put under a Special-Use
Permit.

2. FE9320: This is an east/west road that nns east off of 1283% Avenne, before
connecting with Kent Foad on private property to the east Under
Alternatives 2 and 3 the portion of this road on Mational Forest System lands
would be added to the MVUM.

Manage the roads in the WESINA portion of the Project Area in accordance with the
Motor Vehicle Use Map (MVUM 2009) with the following exceptions:

1. FR3293: This is a north/south road that rons along the main branch of the
White River. This road would be eliminated from MVUM, gated, and used
to access KBE habitat restoration areas.

2. FR93533: This is a short north/south section of road at the south end of
FE5295 that goes to the White River through KBE occupied habitat This
road would be eliminated from MVUM, gated, and used to access KBB
hakbitat restoration areas.

3. FR3306: This is an east/west and north /south road that rons along the main
branch of the White River and goes through occupied KBE habitat. This road
would be eliminated fromm MVUM, gated, and nsed to access KBE habitat
restoration areas.



4 FR5515: This is a north/south road on the west side of the WRSNA. It
provides access to two parcels of private property. This road would be
eliminated from MVUM, gated, and put under a Special-Use Permit.

3. FR7992: This is a short east/west segment of road in the northwest comer of
the WESINA. This road would be eliminated from MVUM to implement the

Under this Alternative, there would be approsimately 2,542 acres of forest converted to savanna
over the next 10 years. Savanna creation activities wounld include partial tree/stump remowval,
followed by buming, site preparation, and seeding to restore and increase the diversity and
density of native plant species. The savanna creation may lead to increased damage from illegal
nse of OEVs due, in part, to the more “open” appearance of these areas. This may also
encourage more illegal dispersed camping However, these areas would be posted closed to all
camping, horseback rding, and other forms of non-motorized activities except foot trawel.
Mitigation techmiques (such as piling brush around the perimeter or the installation of barriers)
would decrease the likelihood of illegal activity. Vegetative treatments in the savamma creation
areas would present opportunities to educate the visiting public about restoring native plant
communities and the recovery efforts for the endangered Kamer blue butterfly.

During savanna creation/restoration, prescribed buming, and timber harvesting activities,
recreatiomists would be temporarily displaced. Impacts from buming would be of short-
duration and limited to 1-2 days.. Some historic dispersed campsites would be dosed in the
WESIVA, as all motorized-dependent camping would be limited to designated sites only. Some
of these designated camping areas would be less shaded (in comparison to the exdsting sites)
and the sights and sounds of logging/savarma creation and restoration operations would be
observed by recreationists for short periods of time. Walldng through the vegetation treatment
areas would be difficult for the first few years after the completion of treatment activities due to
the presence of slash and stumps. In the long-term, there would be an increase in hunting and
wildlife viewing opportunities, due to creation of a more diverse forest with openings and
improved habitat for game and non-game species. The timber treatments throughout the Project
Area would likely be completed in three to five years. However, the savanma creation and
restoration activities would not be completed for 10 years, with maintenance activities ooccurring

beyond 10 years.

Under Alternative 2, mechanical, mannal, and/or herbicide treatment of non-native invasive
species would occur on ~42 acres scattered throughout the Project Area. The infested areas of
non-native imvasive species ((NIMIS) are small and generally isolated. The effects of herbicide
treatment would be of short-duration and limited to 1-2 days in the early spring. Fecreationists
may be temporarily displaced during (and shortly after) the time of herbicide application.
MNatural succession and the re-growth of plants would retumn the treated areas to a more natural
appearance during the next growing season. Temporary visnal impacts (such as bare spots)
would be expected to last no longer than a single growing season, after which they would be
obscured by the native vegetation
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Alternative 2 proposes to close ~10.0 miles of roads to complete implementation of the WRSMNA
desipnation. This altermative would also leave Forest Foad 9310 cpen year round. Parking and
tum-around areas would be provided where roads are closed Mon-motorized activities (such
as hunting or hiking) would be allowed in all locations umless posted closed. The proposed road
closures would reduce the amount of roads to access the Project Area for doving for pleasure;
however, approsdmately 36.3 miles of Forest Service and county roads would remain open to
provide access for recreation activities within the Project Area. Those who use the esdsting road
system to recreate would be directly affected by the closing of roads within the Access within
the Project Area by wehicle wonld be most limited in the WESINA. Foad closures would
displace recreationists in the WESMNA, but would provide opportunities for walk-in hildng,
backpack camping, hunting, and horseback riding where designated The concentratiom of
motor vehicle nse on fewer roads in the WESMNA would impact those roads left open. They may
see an accelerated decline in condition as more people nse fewer roads. Some of the closed
roads would be incorporated as part of the non-motorized trail system; therefore, having a
positive effect on recreation use.

Opportunities for viewing wildlife may increase becanse of reduced disturbances to wildlife
from motorized vehicles. However, there would be fewer areas available for the establishment
of motorized-dependent camps within the WESINA (both hunting and horse-related). Some
recreatiomists may choose to move outside of the WESINA to other areas that would provide
more road access. For example, opportunities in the Otto portion of the Project Area may be
more attractive to recreationists (refer to Map 3.10). Safety would increase in the entire area as
those roads that are unmaintained, nser-created, or are in an unsafe condition would no lenger
be open. lllegal off-road vehicle (OFV) use would be expected to stay the same or may possibly
increase with the implementation of this alternative’s transportation system, as ridng
temptations may be inceased where KBE openings are closed. Trash dumping would be
expected to decrease through the closure of roads. It is expected that an increase im law
enforcement efforts would be necessary thromghout the entire Project Area to offset the

As disrussed in the exdisting condition, the WESINA in the last several years has become a
popular area for horseback riding and camping. The most favored horseback riding trail is the
nser-created trail along the White River (located partially in Management Area 9.2 - Candidate
Wild and Scenic Study Fivers). The designated trail proposed nnder Alternative 2 wounld utilize
portions of this user-created trail and portions of cdosed roads. In addition new trail
constroction wonld be necessary to parallel opem county roads and to develop the trail
connectors. Some of the trail would require riders to ride in single file with other stretches
allowing for side-by-side riding,

Pestricting horseback riders to a desipnated trail system would concentrate the nse in a smaller
area than cumrently esdsts. This may change the sodal dynamics of the existing condition. To
some recreationists this wonld be a negative impact as users would see more people on the trail.
To those horse riders who are interested in a more “sodal” experience, this would be a positive
impact as they would see more people to potentially socialize with on the trail. Those riders
who enjoy “striking out”™ and riding a different route each time counld be displaced to other
areas of the Forest or may not ride as frequently in this area



Concentrating use on a single trail system would likely compact soils, widen and deepen the
tread, possibly widen the trail corridor, increase the erosion of soils, increase the amount of
manure on the trail, morease the run-off of animal waste into waterways, and possibly increase
non-native invasive speces along the trail (Pickering, 2009). The combination of trail
designation, site design, and the implementation of comservation measures would reduce the
impacts from what is cumrently occomring from mnmanaged use im the entire WERSMNA.
Alternative 2 would provide approximately 12 2 miles of single-track fding and 7.5 miles of
double lane riding opportunities where no motor vehicles would be present. This would
provide those riders who enjoy the “social” aspects of riding the opporhmity to enjoy the
company of others while they ride. Owerall recreation use may be reduced in the short-term as
the exdsting use is directed to a designated system and day-use parking is limited to the
developed parking area on Arthur Foad. However, in the long-term more people may use the
trail becanse it would be well-defined and safe (ie. consttucted and maintained to TUSES
standards). In addition, the development of a map showing the location of the trail system,
campsites, and parking areas could increase the recreational day riding in the area. Some users
would choose to find other areas on INational Forest lands where there are no parking or nding
restrictions. They may choose to ride on county roads thronghout the project area. This may
place increased pressure on the county road system. The impacts of their activities on the road
resource itself may become greater. Additionally, the increase in the dual use of both horseback
riders and motor vehicles on county and forest roads may result in additional safety concerns.

There are 383 campsites identified in the WESMNA that are currently being used by different
to, the treatment units proposed for savanna creation or restoration. This altemative would
limit motorized dependent camping to 11 designated sites (see Map 3.12) that are not located in
EBB occupied habitat or in savanna creation areas (Forest Plan, II-26 to II-39). The 11 designated
sites range from medium to extra-large in size (refer to Table 3.6).
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Opportunities for camping within the WESMNA would be redoced, but would remain
mnchanged in the Otto portiom of the Project Area. Riders and hunters that have not been
limited in their choice of camping areas in the past could face competition for the larger or more
popular sites. A limited number of campsites could result in users “reserving” sites and a need
for more law enforcement to ensure sites remain first come first serve. Monitoring of camp site
nse would ocour to determine if there is a need for a more structured system of camp site
management. Some users may find alternate places to camp on private and MNatiomal Forest
lands.

To decrease the opportunities for the spread of non-native invasive species, this alternative
would require that all horseback riders, both campers and day users, would be required to
collect the hay, bedding, and manure from their campsite and parking area and remowve it from
MNatiomal Forest System lands (Pickering 2009). This would place an additional responsibility on
those who choose to ride horses in the WESINA. This requirement could displace those users
who do not want to hawve to clean up, which would lead to fewer nsers on the trails, campsites,
and in parking areas within the WESNA.

Fiver, at any location, for riding or watering their horses. Altermative 2 would limit the locations
for watering horses to two designated areas along the White Fiver where horseback riders
animal waste into the White River and other waterways, improving water quality (Pickering
2009). This requirement would place an additional responsibility on those who choose to ride
horses in the WESMNA. This requirement wonld displace those users who don't want limitations
placed on their activities.

The implementation of the horseback trail desipnation and the new constroction included in
this alternative would require the formation of a partnership with a volunteer group (like other
trail systems that ocour on National Forest System lands). These groups assist in the
establishment and maimtenance of these systems through a combination of volunteer labor and

obtaming the funding that is necessary throungh grants and donations. The sococess of
implementation would be dependent on finding or formmlating this group.

Under Alternative 2, a parking area would be constructed at the east end of Winston Foad in
the WESHA for angler access to the White River. This wonld provide relatively easy access for
recreatiomists to walk a short distance to the river for fishing. Additionally, they may choose to
CAITy-in or carry-out watercraft from or to this location.

Project Area would have little impact on recreationists. The vegetative treatments proposed for
this area would have the same effects on recreationists as those in the WRSMNA. Fecreational
activities currently allowed, would continme under this alternative Some limitations on
camping may be placed in occupied habitat. Fecreatiomal use may even increase in the Otto
Project Area as recreationists mowve from the WRSNA into this area to pursue their recreational
imterests.



Winter recreation in the Project Area would not change under Altemative 2. There would be no
desipnated snowmobile trail in the WESMNA. The portion of the West Shore Smowmobile Trail
country skiing, hiking, and camping would still be allowable recreational activities in both the
WESIMA and Otto areas. Access to both areas would remain limited during the winter momnths.
Currently no roads are plowed in the WESINA and only a few are plowed in the Otto area. Mo
Forest roads would be plowed in either area.

Implementation of Altemative 2 would create more places of solitude for the non-motorized
recreatiomist. Fecreatiomists who fish, hunt, ride horseback, mountain bike, wildemess camp,
and hike will find many opportunities to participate in these activities in the WRSMNA portion of
this Project Area. These experiences are unique on the Mational Forest as there are few areas
available for this type of experience. Consequently, this altermative would displace those
recreatiomists who are looking for a greater motorized recreational experience; however, county
roads in the WESMNA would remain open for this type of experience. The Ctto portion of the
project area would also provide motorized recreational opportumnities.

The implementation of MVUM may have the greatest effect om users as it would displace
motorized nsers from the areas where they have historically recreated Users who drive for
pleasure and those who rely on motor vehicles to recreate would be displaced to others area of
the INatiomal Forest where there would be more motorized access available. This would provide
opportunities for forest users to explore new areas to recreate.

i3.12h) Cunmilative Effecks

The impacts from recreational use and the demand for additional faclities and amenities would
be expected to increase as the population of Oceana, and surrounding counties increases. The
existing desired uses of the area would continue and it is likely that new nses would emerge in
time. It is likely that recreationists may shift their nse of INational Forest lands from the WESMA
to the Otto portion of the Project area, or other areas of the Forest, where there would be more
opportunities for motorized-dependent recreation.

This alternative will provide non-motorized recreationists with a relatively contignouns area of
public land to meet their recreational needs. These areas are rare om the Huron-Manistee
MNatiomal Forest and are not currently awvailable in Oceana County. This may serve to draw new
nsers to the county to explore the MNational Forest. The non-motorized experience would be
limited to the WESMNA, as on the other side of the White River there will continue to be
motorized access for day use or overmight stays. Motorized opportimities will continme to esxdist
in other portions of the MNational Forest, as well as at many private businesses on private lands.

The implementation of MVUM will change the recreational nse of INational Forest System lands
throughout Oceana Coumty. Through the process of identifying the official Forest road system,
many of the historic roads that have been nsed by motorized recreationists have been made
mnavailable for this use. This will place increased pressure on those roads that remain open.
Within this Project Area, the loss of the roads in the WESNA will put more motorized pressure
on the roads in the Otto area. With the reduction of available roads in the Otto area due to
MVUM, this pressure will be further incoeased on the roads that remain as part of the official



system. Dispersed sites in this area may see increased user-created damage as more people use
fewer accescible areas. The monitoring of these areas will become essential as project

Casnal observation indicates that there is a rise in the use of horses for recreation on the Forest.
On the Baldwin-White Cloud District, this is most evident in the southern tier counties (ie.
MNewaygo, Muskegon, and Oceana counties). This use is coindding with a land base that is
becoming more and more fragmented, as larger blocks of contipuous private lands are
separated into smaller pieces and sold. The combination of these events promotes an increase in
the amount of horse nuse that ocours on public lands and on public roads (coumty and Forest). As
a result of the activities associated with this altemative, the county roads thronghout the Project
Area will see increased use by horseback riders over time and the impacts of their activities on
the road resource itself will become preater. Additionally, the increase in the dual use of both
horseback riders and motor vehicles on county and forest roads may result in additional safety
COTMCEerTs.

Development of private land within the Project Area is expected. Twenty percent of seasonal
home owmners were “likely” or “wvery likely” to convert their seasonal residences to a permanent
home within the next 3 years and the number increased to almost 30% when the timeframe was
extended (Leefers et al. 2003). This conversion from seasomal to permanent use would increase
the number of recreationists in this area. More people would result in more pressures om the
public facilities and resources throughout Oceana County, and in the Project Area specifically.
More use would increase the potential for overlap of users that may be seeldng different types
of experiences, increasing the potential for user-conflicts. The attractiveness of the WESMA, the
White Fiver, its tributaries, and the “word-of-mouth” spread will likely make this area a more
popular place to recreate, therefore, placing additional pressure on the natural resources over
time.

(312 Alternative 3: The Effects on Becreation
i3.12) Dhirect and Indirect Effects

Alternative 3 would have the same number of acres of savanma creation/restoration, timber

i prescribed buming and nonm-native imvasive species treatment as Altermative 2.
Therefore, the direct and indirect effects as they relate to these activities for Altemative 3 wounld
be the same as what has been discussed under Alternative 2. Under Altermative 3, the activities

*  Complete implementation of the White Fiver Semiprimitive Nonmotorized Area
(WRS5INA) designation by closing approximately 10.0 miles of Forest Service
roads. This would limit motorized access to the esdsting County maintained roads.
Prohibit horses in the WRSMNA.
Develop a parking area at the east end of Winston Foad for walk-in access to the White
Fiver.

* Limit motorized dependent camping to 11 desipnated sites and limit some forms of
cross country travel in specific locations in the WESINA

* Manage the roads in the Otto portion of the Project Area in accordance with the



Motor Vehicle Use Map (MVUM, 2009), with the following exceptions:

The roads would continme to be managed according to the Motor-Vehicle Use Map

(MVUM, 2009), with the following excephions:

1. FE9301: This is a north/south road that runs north of Skeels Eoad and lies west of
Sand Creelk. All of the property bordering Sand Creek in this area is in private

where the road dead-ends and on-going management activities are in

conflict with the esxdsting location of the road. This road would be eliminated from
MVUM, gated, and put under a Special-Use Permit.

2. FRS9320: This is an east/west road that rums east off of 128% Avenune, before
connecting with Kent Road on private property to the east. Under Altermatives 2 and
3 the portion of this road on MNational Forest System lands would be added to the
VLML

3. FR9310: The segment of this road that is east of 142« Avenue and west of FR9311
bisects areas that are proposed for savanna creation activities. This segment would
be closed to motor vehicles under Alternative 3. It would remain part of the West
Shore Smowmobile Trail, December 1-MMarch 13, mnder both alternatives.

Otherwise, roads comrently open on the MVUM would remain open and roads not on the
MVUM would be considered closed to motor vehicle traffic.

This altemnative would have the greatest negative impact on recreationists who participate in
horseback riding and horse camping activities in the WESMNA because it would close the
WESIVA to these activities through a Forest Supervisor's Closure Order (see Map 3.13). These
recreatiomists would be displaced to other areas of MNational Forest with the closest area being
resource itself will become greater. Additionally, the increase in the dual use of both horseback
riders and motor vehicles on county and forest roads may result in additional safety concerns.

There would be no development of a non-motorized trail system im the WESIMNA. However,
those recreationists who enjoy hiling, mountain biling, snowshoeing, and cross-country skding
wounld still be able to enjoy these activities in the WRSIMNA, as well as in the Otto area, in areas
not posted as closed. Backpack camping and hunting would still be allowed throughout the
Project Area. Motorized -dependent camping would be imited to the 11 designated campsites in
the WESINA, with the effects similar to those described in Alternative 2.

The opportunities to view and hunt wildlife may improve under Altermative 3, within the
WESHWA, due to the absence of conflicks associated with horse uwse in this area. Those
opportunities would remain the same or may decrease in the Otto Project Area if recreationists
choose to move to this area to participate in their chosen recreation activity.

Alternative 3 would close a 0.7 mile segment of FR9310 to motor wehicles for the smow-off
season. It would be open from December 1 through March 15 for smowmobiles as a part of the
West Shore Smowmobile Trail System. Therefore, those who use this road to recreate would be
directly affected by the closing of this road during the snow-off season. All other road closures
would be the same as in Altermative 2 and would have the same effects om recreationdsts and
trail users.
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a1 Cumulative Effects

The greatest difference between the cumulative effects of this altemative and Altermative 2 is
the impacts assodated with removing horses from WESIMNA under this altermative. Currently,
this area is offers one of the most unique riding experiences on MNational Forest lands in Oceana
County. Those cummently using this area for this form of recreation will be displaced as a result
of implementing of this altemative.

The demand for additional facilities and amenities in Oceana County and the sumounding
counties would be expected to increase with this alternative due to the closure of the WESINA to
horses, horseback riding, and horse camping. Receatiomists who enjoy horseback riding wonld
find other areas of MNational Forest System lands to dde and camp. Many may choose to go to
other areas in Oceana County who provide horseback riding opportunities and could support
the demand displaced with this altemative. These inclunde: The Double J] Ranch in Fothbury,
the Fainbow Fanch in MNew Era, and the lamnds managed by the Michigan Department of
Matural Eesources and Environmment.

It is likely that recreationists may shift their use of [Natiomal Forest lands from the WESINA to
other Mational Forest System lands that are adjacent or close to this area where the historic
recreational uses would remain available. The areas that are most likely to see this increase in
nse will be the Otto area and areas along the eastemn side of the White River. These areas may
also expect to receive the greatest impacts on the resource as dispersed horse camping areas
become established in these areas. The impacts (iLe. user created trails and camp sites, non-
native invasive species, and water quality concemns) would be expected to increase in this area
and other Mational Forest areas as more people recreate with their horses. County roads will
resource itself will become greater. Additiomally, the increase in the dual use of both horseback
riders and motor vehicles on county and forest roads may result in additional safety concemns.

The dynamics between users in the WESMNA would change over time with the implementation
of this alternative. The WESNA would see marked changes over time as horseback riding is no
lomger allowed. Non-horse campers, hunters, and hikers would see fewer people with the
removal of horse camps and riders. This would allow for more solitnde and reduced noise
from the sights and sounds associated with horse riding and camping. Early fall humters would
benefit by being exposed to less users in the area at a season when horseback riding is very
popular. Likewise, the interactions between these recreatiomal user-groups would likely
increase in the areas that are adjacent or close to the WESHMA due to a higher concentration of
nsers. This would likely become less over time, once those displaced from the WESNA find new
locations on both public and private lands to recreate.

Other cummlative effects related to this implementation of this altermative would be similar to
those discussed nnder Altermative 2.



m1y Scenery Management

i3.13%) Resource-Specific Information

Landscape Character Elements

Landscape character is a combination of physical, biological, and cultural attributes that give a
geographic area its visnal and cultural image, and often, unique character. Landscape character
represents distinct attributes of landform, vegetation, surface water features, and cultural
featores that exist thromghout the area of interest.

The Project Area consists primarily of glacial ontwash plains. Historically, wildfire has played a
major role; fires were frequent, and ranged in size and intensity. Fire played a role in savanmas
by maintaining open conditions where herbaceons spedes could flourish. The role of wildfire
in pine and ocak forests served to reduce surface litter and maintain open understory conditions,
or less frequently, more intense fires helped to regenerate forests of these spedes. The less fire-
prone sites, including rmver bottomlands, were less influenced by wildfire, and more by
windstorms and flooding as a means of maintaining and regenerating the natural vegetation of
maple, pines, and ocaks.

Starting in the 1800s, the cutting of the native forests, the establishment of agricnlhure, and
alteration of the natural drainage systems have affected the vegetative patterns in these areas.
Ped and white pine planting, fire suppression, and the harvest of forests became commmomplace
after the National Forest was established in the 1930's; private and public land owmership
became intermingled. Management of MNatiomal Forest lands focused on maintaining high
amounts of forest cover, and private lands were developed for agriculture. In addition, other
elements, such as utility rights-of-way, gas and oil wells, and roads became part of the
landscape character.

Classification of Landscape Characteristics

Seenic attractiveness is a way to measure landscape characteristics based on hnman perception
of the intrinsic beaunty of landform, water characteristics, vegetative patterns, and cultural land-
nse. A combination of Landtype Associations (LTA's) and Fire Regimes is useful in classifying
scenic attractiveness because there is a high cormrelation betwesn individnal LTA's and the role
that fire contributes to the vegetation patterns across large areas. This relationship can be used
to assign initial scenic attractiveness into one of three broad scenic attractiveness classes:

Distinchive: Landscapes associated with water features which experienced infrequent to very
infrequent stand replacing or commmmity mantenance fires. Examples inclunde the White Fiver,
large lakes, and wetland areas.

Tymeal: Landscapes with some topographical features which experienced relatively infrequent

to very infrequent stand replacement or community mamtenance fires. Examples include
hemlock and white pine forests adjacent to large areas of jack and red pines and savarma.



Indistinctive: Landscapes with level topography which experienced frequent to very frequent
stand replacement fires. Examples inclnde extensive areas of jack pine and jack-red-white pine
forests, and barrens and savannas.

Measures of Scenic Inteprity
Scenic integrity indicates the state of naturalness, or distorbance created by human activities,
imtegrity levels used to measure scenic integrity in Management Areas (MA) 6.1 and 9.2:

*  Very High: Landscapes are unaltered with no deviation from the landscape character;
landscape character is fully expressed.

* High: Landscape appears unaltered, with deviations subtle and not evident; landscape
character is largely expressed.

*  Moderate: Landscape appears slightly altered, with deviations beginming to dominate;
landscape character is moderately expressed.

* Low: Landscape appears moderately altered, and deviations may be strongly dominant;
low expression of landscape character.

®  Very Low: Landscape appears heavily altered, and deviations may be strongly dominant;
very low expression of landscape character.

®  lnacceptably Low: Landscape is extremely altered, with deviations extremely dominant;
landscape character is unrecopmizable.

Scenic integrity is also measured using a scenic class index that indicates the valne of scenery
nsing a combimation of attrachiveness, viewing distance, and concem for visibility. There are
seven scenic classes used to express scenic integrity in MA 4.4:

®  Scemic Classes 1 and 2: High public value

®  Scemic Classes 3 f0 5 Moderate public valne

* Scemic Classes b and 7: Low public value
Both methods of measuring scemic integrity are evaluated from existing travel-ways and use

areas, using typical on-the-ground observations as the referemce and are assessed from four
perspectives: historic, existing, interim, and long-term.



.130) Exdsting Condition

Landscape Characterishics

In relationship to historic fire frequency and intensity, the glacial ontwash plains are described
in the Forest Plan as:
“landscape ecosysterns hustoncally expenencng frequent, large, catastrophic, stend-

replacing fires. These ccosystems typically occur withen very dry, flat oubwash plans
underlan by coarse textured sandy soils. The dominant forest-type, prior to the mad to

late 1800s were short-lived jack prme forests and pne barrens.”

These portions of the Project Area are illustrative of Indishnchoe and Typical scenic attractiveness
classes. They are typical of flatter terrain and are dominated by conifer species.

The Project Area also includes some areas that are mfluenced by the presence of surface water.
In relationship to historic fire frequency and intensity, these areas are described in the Forest
Flam as:
“landscape ecosysterms histonically expenencng very mfrequent stand-replacing or
community manienance (ground) fires. These eccosystems fypically ecour uwnifun
wetlands embedded untlen or adjacent to fire-sensthive, hence fire protected landscapes.
The dovumant forest types, prior to the mid fo late 18005, were wetland hardwoods and
mixed hardwood-comifer forests including black and greem ash, silver mapls, dm and
cedar.”

project, this includes the areas immediately adjacent to the White River and several isolated

wetlands areas.
Scenic Integrity

The existing scenic integrity provides the baseline to develop and transition to long-term scenic
goals. The Management Area (MA) standards and guidelines are general descriptors of these
goals. Within MA 61 (Semiprimitive MNommotorized), vegetation management is used for
improving wvisual gquality, reducing hazard fuels, and maintaining a diversity of wildlife
habitats, including old-growth forest development and occupied Kamer Blue butterfly habitat.
Within MA 4 4 (Fural), vegetation management is used for reducing hazard fuels and managing
permanent opening to meet species viability needs, including occupied Kamer Blue butterfly
habitat.

The pattern of vegetation disturbanmce, or ageclass distribution, is also an indicator of the
existing scemic integrity. In general, Table 3.1: Acres of Forest Types by Age Class, 2009, shows
that there is a wide variety of upland vegetation diversity, while lowland cover types tend to be
older. The 13,000 acres of MNational Forest System lands represented in Table 3.1 are comprised
of approsdmately 330 unique stands (areas managed for a predominant cover type), averaging
23-30 acres each.

Two additional elements are pertinent to the exdsting scenic integrity:



1) The frequency/type of roads. These serve as indicators of disturbance, general
population, management, and recreational use levels. There are several permanent
Forest Sexrvice and County roads, and additional closed Forest Service roads with the
Project Area.

2) The inflnence of private land uses within the surrounding MNational Forest System lands
private land holdings. These are also numerous, with the predominant land uses being
residential and seasonal residences in forested and woodland settings.

Table 3.37 displays the esxisting scenic values within the Project Area by MA and Township.

Table 3_37: Existing Scenic Classes

% of Area

w Area Scenic Class in Scenic Class
4.4 Rural 1: High 4
4.4 Rural 2- Moderate ]
4.4 Rural 3to 7 Low B
B.1 SPNM 1: Very High 4
B.1 SPNM 2: High 10
B.1 SPNM 3 to 5: Moderate o Very Low a6
B2 Study W&SR__| 1: Very High B8
0.2 Study WaASR__ | 2 to & High to Very Low 12

313c) Area of Analysis

Direct and Indirect Effects: The proposed comversion of forested areas to savamnas, and other
treatments to forested lands, would produce a noticeable difference in the scenery within and
adjacent to the Project Area, and be distinctly different from the forested, agricultural, and rural
landscapes. The immediate effects of these proposals are limited to IMNational Forest System
lands; therefore, the amalysic area for direct amd indirect effects from wegetation and
tramsportation treatments is [Natiomal Forest System land within the Project Area.

Cumulatroe Effects: All lands within the Project Area are a part of the landscape scenery,
althongh some features are more prominemt than others; owmership boundaries are often
difficult to distinguish for many wisitors. Therefore, all lands within the Project Area are
included in the commlative effects analysis.

p.12d) Direct and Indirect Effects
Altermative 1

The interim scenic integrity of MNational Forest System lands would change slowly, affected omly
by natural events and the three vegetation treatments that are currently active within the Project
Area These treatments include:

*  Approxdmately M acres in Greemwood Township that will be converted from plantation
red pine to an upland opening and the supplemental prescribed buming, seeding, and
planting to restore barren and savarma conditions;

*  Approxdmately 7B acres in Greenwood Township have been converted from red pine
and cak to upland openings to evaluate combinations of mechanical and prescribed fire
treatments on herbaceous and nectar species; and



*  Approximately 346 acres in other upland opening locations within the Project Area will
be treated between 2009 and 2011 to maintain open conditions and improve herbaceous
diversity.

With the exception of the red pine plantation, all of these treatments are in locations where the
tree density is already low. These treatments represent ~3% of the Project Area. The majority of
these locations are adjacent to County and Forest Service roads, where the alteration of the
landscape is in the foreground These areas are im MA 44 i Otto Township and MA 6.1 in
Greenwood Township. Full expression of the reduced tree density and increase in herbaceous
ground cover will be not be obvious for 3 - 10 years, but the treatments are essential to restoring
savanna conditions and Kamer Blue butterfly habitats. Table 3.38 displays the isterim scenic
outcomes within the Project Area by MA and Township.

Table 3.38: Alternative 1: Interim Scenic Class and Scenic Integrity

Hﬂ-ﬂm&n’c Area §n|!:1i-t: Class | Scenic In'teHri‘qr - Tmlm5hip_
4.4 Rural 1: High MA Greenwood & Otto
4.4 Rural 2 Moderate | NA Greenwood & Otto
4.4 Rural 3 to 7: Low RA Greenwood & Ofto
8.1 SPHM MA Low - Moderate | Greenwood & Ofto
0.2 Study WESRE MA High Greenwood & Ofio

Beyond 10 vears, the scenic classes (value/interest of scenery) im MA 44 would continme to
have the exsting variety of scemic interest to visitors. The patterm of spatial and temporal
disturbances from past tree planting, aspen clearcuts, upland opening maintenance, and road
developments would generally provide a landscape of moderate to low interest. Scemic classes
of lower interest would predominate where dense, un-thinmed plantations and even-aged oak
and aspen forests are abundant, and would be interspersed with areas of higher scemic class
valne where small non-forest areas or larger diameter trees occur. Foreground landscape views
would remain fragmented, and opporhumities to view desired scemic elements would be
infrequent, except where recent savanna creation and restoration treatments were completed. A
low expression level of scenic characteristics, such as intermixed forests of caks, white pine, and
other hardwoods, would be common across the landscape. Oak-pine barrens would be small in
size and discomtinnons, and the potential to provide this distinctive characteristic would decline
as tree encroachment overwhelms small non-forest areas.

MA 6.1 would continue to have a imited range of scemic interest to visitors, and the pattern of
spatial and temporal disturbance from past tree harvesting and planting, upland opening
maintenance, and road developments, would indicate a fragmented, disturbed landscape. The
existing scenic integrity of low to moderate would continme, dominated by foreground views of
dence, older red pine plantations, younger cak and red pine forests, and even-aged oak forests,
mterspersed with non-forested areas 3-13 acres in size. Background landscape views would be
mncommon, and scemes of the effects of different vegetative treatments and characteristics
would be limited to where recent savanna creation and restoration treatments were completed.
Forest cover would appear slightly or moderately altered, with a range of age classes ocoourring
mainly in red pine cover types. Deviations or changes in cover types would be abrupt and
evident. A low to moderate expression of landscape characteristics (such as oak-pine barrens
and areas of intermived large white pines and oaks) would be infrequent. The potential to



provide distinctive qualities would decline as tree encroachment overwhelms smaller non-
forect areas.

The scenic integrity of MA 9.2 would not be affected by this alternative.
Alternatives 2 and 3

Within 5 - 10 years, the proposed actions for savanna restoration, regeneration, thinming, and
the management of the tramsportation system would be completed, along with the on-going
treatments. To promote the regemeration of aspem, all of the trees in these units wounld be
removed, save for those that are left for wildlife den, cavity, and roost trees. The two areas
proposed for clearcutting comsist of matore or over-mature aspen-oak, located im MA 4.4, and
further diversify the range of age classes in this cover type. One of these areas is adjacent to the
foreground along a permanent Forest Sexrvice road; the other is not Ower the course of ten
years, these areas would go through three stages: 1) fully stocked mature forest (prior to
harvesting), 2) clearcut areas with a few reserve trees and no regeneration present (immediately
following the harvest), and 3) fully stocked aspem - oak sapling stand (a few years after the
harvest).

There are 71 red pine plantations proposed for thinming. In these plantations, more than 60% of
the trees would remain to continue growing. The plantations were established 40+ years ago in
rows, usually at high densities. Some of these areas have been previously thinmed. First
thinmings would consist of removing all of selected rows within a plantation (i.e. remove two
rows, leave three rows); second thinnings would remove smaller pines more frequently than
larger trees, and retain a high proportion of hardwood species. Some of the plantations are also
proposed for prescribed fire after the thinmings are completed. The plantations are located in
MA 44 and 61, and most are adjacent to permanent roads and in the landscape foreground.
Evidence of harvest disturbances (ie. slash, landing and road improvements, and prescribed
fire) would be evident for several years. Within ten years, these effects would not be noticeable
to the casual observer. Cver time, the remaining trees would show increased diameter and
crown growth, and the natural regeneration of caks and red maple would begin to dominate

There are 36 areas of cak and pine forests that are proposed for conversion to non-forest, (create
savanna) orf savarma restoration, totaling ~3,06]1 acres. These areas are either mature or
immature forested stands, located in MA 44 and MA 6.1, with the majority being adjacent to
permanent roads and m the landscape foregroumd. Timber harvests and other activities
(including prescribed fires) would retain 20-23% of the pines, caks, and other woody vegetation
to provide partial shade, and be left as either individuals or in small groups. Post harvest and
prescribed fire treatments inclnde seeding and planting to supplement the natural regeneration
of the desired herbaceous and woody flora. The full expression of the reduced tree density and
increase in herbaceons provnd cover will be not be obvions for 5 - 10 years, but the treatments
are essential to restoring savanna conditions and Kamer Blne butterfly habitats.

Prescribed buming is proposed for ~ 1,050 acres that are not included in the activities discussed
above. Most of these areas are adjacent to permanent roads and in the landscape foreground.
Fire scorch would be evident on the larger stems, and smaller diameter woody wnderstory



species would be killed. Presaibed buming would begin to retum these areas to the desired
Fire Regime class, with forested areas having a reduced understory canopy. Prescribed fire in
these areas would facilitate meeting the objectives of restoring savanma and Kamer Blue
butterfly habitats by increasing treatment efficiency and providing better public and resource
protection. Within ten years, differemt areas would likely have received a different number of
prescribed bums of varying intensities.

Thexe are Forest Service roads within the Project Area that are proposed for closure to motor
vehicle use by the general public. All county roads wounld remain open to motor vehicles..
Evidence of the existing roadbeds, clearing limits, gates and barriers, and parking areas would
remain in the next 3-10 years in all locations. Some locations would recruit woody vegetation
that would reduce the wisible effects of past use, but the impression of “ready access” would
remain a part of the landscape’s character.

The combination of these activities would result in the interim scenic outcomes displayed in the
following table.

Table 2.38: Allematives 2 and 2: Interim Scenic Class and Scenic Integrity

Hﬂ-ﬂm&n’c Area | Scenic Class | Scenic In'teHri‘qr Township
4.4 Rural 1: High RA, Greenwood & Ofio
4.4 Rural 2: Moderate RA, Greenwood & Ofio
4.4 Rural 3—T7: Low RA, Greenwood & Ofio
8.1 SPHM MA Low - Moderate | Greenwood & Ofio
8.2 Study WESRE MA High Greenwood & Ofio

The long-term scenic integrity objectives for all MA's are established im the Forests” LEMP

Mamagernent Area 4.4: This MA uses scenic class to measure the public valne of INational Forest
scenery, based on a scale of high = 1, to low = 7. Seenic classes are determined by combining
scenic attractiveness classes with distance zones and concemn levels of the landscapes” visibility.
Thus, in MA 44, there is a sensitivity level range of scemic class objectives, indicating that a
range of vegetative treatments is expected, and that a range of viewer interest exdsts. Gemerally,
scenes of the highest interest are the most sensitive to change, such as foreground vegetation
clearcuts (ie. alomg high use roads and trails). Conversely, scemes of lower imterest are less
sensitive to change, soch as background clearcuts (ie. visible through other vegetation from
high nse roads and trails).

Mamagement Areas 6.1 and 9.2: These MA's are assipned scemic integrity objectives in the
Standards and Guidelines, which guide the amount, degree, intensity and distribution of
treatments needed to achieve desired scenic conditions.

Beyond 10 years, the scenic classes (value/interest of scemery) in MA 4.4 would have a wider
variety of scemic interest to visitors. The pattern of spatial and temporal disturbances from past
tree planting, aspen clearcuts, upland opening maintenance, and road developments would be
less common, and relatively large cak-pine barrens would provide areas of higher viewer
imterest along County roads. Fewer areas of demse, un-thinmed plantatioms and even-aged
hardwood forests would occur, and would be interspersed with larger areas of different scenic
class value. Foreground landscape views would be less frapmented, and opportunities to view



desired scemic elements wounld be more frequent, as areas of oaks, pines and aspen attain more
open conditions. A higher level of expression of desired landscape characteristics, including
canopy diversity and larger diameter trees in pine plantations, and a wider varety of
herbaceous species in open areas, would be more common across the landscape. Oak-pine
barrens wounld be larger in size and take on natural configurations, and the potential to provide
these distinctive characteristics would increase as prescribed fire is more easily and efficiently
nsed.

MA 6.1 would have a wider range of scemic imterest to wvisitors; a more matural appearing
landscape would begin to replace the historical pattern of spatial and temporal disturbances.
The fragmented landscape of forest and open areas would become consolidated as relatively
large areas of oak forests of different age classes attain ocak-bamren conditions. Fewer areas of
dence red pine plantation would occor, and nom-native Scots pine would be removed. The
scenic imtegrity would be changed, primarily because the frequency of abmapt cover type
boundaries would be reduced. Foreground views of dense, older red pine plantations, younger
ocak and red pine forests, and older even-aged oak forests, would be imterspersed with large
non-forest areas. Backgrownd landscape views would be common from Forest Service (open to
nonmotorized uses) and County roads. Forest cover would appear slightly or moderately
altered, with a range of age classes ocowming mainly in red pine cover types. Deviations, or
changes in cover types would be less abrupt and evident as the cak-pine barrens assume a
larger proportion of the landscape. A higher level of expression of landscape characteristics
(such as oak-pine barrens and areas of intermived large red pines and oalks) would be found.
The potential to provide these distinctive characteristics would increase as prescribed fire is
more easily and efficiently nsed.

Visnal elements of the prescribed fire activities would be evident, and decrease in prominence
with each fire application. There would be reductions in the amount of forest litter presemt and
increases in the presence of the native understory species (grasses, forbs, and sedges) in cak-
barrens areas. Fire scar on larger trees in these areas would persist and become prominent after
each prescribed fire treatment Thevefore, there would be an increase im this characteristic
landscape element of LTA 1.

The scenic integrity level would appear moderately to slightly altered following conversiom of
forested lands to savanma. The roadbeds of County and Forest Service roads would also give the
impression of a landscape nflnenced by human activity. When the proposed activities (ie.
seeding, hand-cutting, prescribed buming, etc)) to establish a diverse herbaceous cover in the
restored savanmas are completed, the deviatioms of the existing landscape would be evident, but
less dominant, as evidence of the tree cover diminishes and the herbaceous flora matures and
becomes more dense. The desired landscape characteristics of prairie prasses and forbs,
espedally wild lupine, and large oaks would become common, and generate a moderate
amount of landscape umity.

The scenic integrity of MA 92 would not be affected by this alternative; all proposed treatments
are outside of the boundary of the candidate Wild and Scenic River corridor along the White, or
so located as to have no effects on its landscape characterictics.



(31530 Cunmlative Effects

Common to All Alternatives
The scenery of the Project Area is dominated by the vegetation on MNational Forest System lands,
except alomg Garfield, 116 /Fogg Lake, and Fruitvale roads, where agricultore and
recreational f residential development oocurs. Privately owned lands adjacent to MNational Forest
System lands proposed for treatment are primarily forested, with some areas of non-forest and
low tree cover density.

Implementing the Forests Plan Desired Future Condition would affect the scemic mtegrity
objectives in the Project Area primarily by preserving the corridor of the White Fiver (including
the MNorth and South Branches), promoting old-growth forest characteristics in riparian
envircnments, and providing habitat snitable for the Kamer Blue butterfly. The latter objective
wounld likely convert additiomal forest area to savarma, espedally in Greenwood Towmnship,
Sections 7 and 18 (MA 6.1), and Otto Towmnship Sections 20, 27, 28, 29, 31, 32, 33 (MA 44). The
conversion of these areas to savarma would include the suite of harvesting, non-commercial
woody vegetation comtrol, prescribed fire, and the seeding/planting of herbaceous species
proposed in this project. Kamer Blue butterfly habitat restoration efforts in the next 10-20 years
may create % more ocak bammens than the amounts proposed in this project Timber
management in pine plantations, aspen, and oak forests may affect several thousand acres over
the next 20+ years, through a combination of thirmings and regeneration harvests. The density
of County and Forest Service roads, and the maintemance level of Forest Service roads, is
anticipated to remain static over the next 20+ years.

Altemative ]

The distinctions between the vegetation patterns of private and MNatiomal Forest System lands
would be relatively small Approximately 6-7% of the landscape wounld appear more open and
management activiies would occcur to maintain open canopy conditions. In these areas,
prescaibed buming activities would serve to stimulate the seedbank of the soil and promote the
appearance of new species of grasses, forbs, and sedges, and leave evidence of each treatment
(i.e. fire scar, small tree mortality). The forested areas of Mational Forest System lands in MAs
44 and 6.1 would remain in the exdsting scenic condition, with few expressions of the desired
landscape elements. These elements would be fragmented across the Project Area. The scenic
objective in MA 92 would not be directly affected, amd the potential to comtrast the
characteristic landscape elements among MAs with Alternative 2 would be subdued.

Private land management within the Project Area would reflect landowmner objectives, parcel
size limitations, and legal requirements. Productive agricultural lands are likely to remain
dedicated to this purpose. Smaller parcels, especially in wooded settings or where local zoning
authorizes commerdal uses, are expected to follow general sodal-economic trends and would
likely be further developed. Under this Alternative, the scenic distinction between private and
MNational Forest System lands would be the greatest.

Conclusion: The duration and magnitude of no action would not incrementally add to past,
present, and reasonably foreseeable scenic imtegrity objectives within the Project Area. Mature
ocak and aspen forests would be retamed, except where non-forest habitats already ewist,
allowing other hardwood and conifer forests to mature or be replaced by late-seral stages of



forest vegetation. This effect would be most pronounced om MNational Forest System lands.
Private lands are expected to shift towards building site development and recreational uses,
woodlands, and upland open uses (ie. unimproved pasture amd game species habitat
improvement).

Alternatives 2 and 3

The restored savanmas would partially meet the scemic integrity objectives im each MA of the
Project Area, and serve to differentiate the habitat goals of private and MNational Forest System
lands. Areas that are now heavily forested would appear more open and management activities
wonld occar to maintain open canopy conditions. Prescribed buming activities would serve to
stimulate the seedbank of the soil and promote the appearance of new species of grasses, forbs,
and sedges, and leave evidence of each treatment (ie. fire scar and small tree mortality). The
savanna areas of Mational Forest System lands in MAs 44 and 6.1 wounld prodoce a moderate
elements coourming in some harmony acoss the Project Area. The forested areas of MNational
Forest System lands in MAs 44 and 6.1 would show evidence of other timber harvesting (Le.
plantation thinming and regenerating aspen and oaks). The scenic objective in MA 9.2 would not
be directly affected, but there would be a greater contrast in the characteristic landscape
elements among MAs with Altermatives 2 and 3. Fewer Forest roads open to motorized unses
would further promote a more naturally appearing landscape.

The effects related to provate land management within the Project Area would be comsistent
with those disoussed under Altemative 1.

Conclusion: The duration and magnitude of the proposed actions would incrementally add to
past, present, and reascnably foreseeable scenic integrity objectives within the Project Axea,
primarily by converting mature pak and aspen forests to savanma/barrens, and allowing other
hardwood and conifer forests to mature or be replaced by late-seral stages of forest ]

This effect will be most pronounced om National Forest System lamds. Pr:vatelandsare
expected to shift towards building site development and recreational nses, woodlands, and

upland open nses (ie unimproved pasture and game species habitat improvement).



@14 Transportation

i%142) Exdsting Condition and Resource-Spedfic Information
Historical Contesxt

Foads are intrinsically linked to the presence and use of an area by humans. The location and
abundance of roads on a landscape can serve as good indicators for how that particular
landscape has been used owver time. The transportation system throughout the Project Area is
reflective of the historical land use. Because of the proximity of this area to the Morth, South,
and Main Branches of the White Fiver, there was a rich history of land use in this area by
Native Americans. There is evidence of this use along and within the river commidor throughout
the Project Area. It is likely that there was a system of well-established footpaths associated
with the encampments located along the mver throughout the Project Area to facilitate this nuse.

Prior to the establishment of homesteads by settlers, the areas that were capable of supporting
timber were logged. With this, came the establishment of a mudimentary road network that
allowed the loggers to transport harvested trees to the edge of the dver, where they were rolled
over the banks to be floated down the river to the mills. Evidence of these rollways still exdsts in
the Project Area. In addition to logging activities, there is also evidence of past agricnltural nse
throughout the Project Area. As a result, the road system within the Project Area became well-
established and received increased use from draft animals and, later, motor wehicles as people
traveled more frequently outside of the Project Area for the exchange of goods and services. The
low soil productivity (in comjunction with external ecomomic factors) led to the eventual
abandomment of these farms. The lands (and some of the associated roads) eventunally reverted
to public owmership and became a part of the Manistee National Forest.

As part of the MNational Forest System lands, the roads that already esdsted continued to be
utilized for forest mamagement activities (planting, harvesting, etc). Mew roads were also
developed for these purposes. Most of the Forest roads typically served as a part of former
timber hauling road networks, leading from log landing locations to county roads. Becanse of
the infrequent nse and maintenance of these roads, many are currently not up to standard and
are not suited for use by low-clearance passenger vehicles. There are also several of these roads
that are ntilized by private property owmners to access their property. Unfil recently, the use of

these roads for timber management purposes was periodic (oocurring every 10-13 years), with
the majority of annual Forest Service use taling place in the form of recreation patrols.

Orer the past few decades, motorized wvehicles have become increasingly popular with those
who use the Porest for recreation. This has led to a reliance on these vehicles to access the
Project Area for motorized-dependent camping, horseback riding, hunting and fishing access,
snowmobiling, driving for pleasure, wildlife viewing, firewood and mushroom gathering, and
more. These activities incorporate the nse of all of the accessible roads. In some locations, roads
that were originally developed to service forest management activities are now used exclusively
for recreational purposes.



Classification

In discussing the management of the transportation system within the Project Area, the [DT has
categorized the roads as: 1) county roads, 2) classified roads, or 3) unclassified roads. For this
project, county roads are those roads that are claimed, maintained, and under the jurisdiction of
gither Oceana or Muskegon Comnty. The management of these roads is carried out by the
respective Road Commissions. Some of these roads are mamtained thronghout the year, and
some are maintained seasonally (not being plowed during the winter months).

Classified roads are under the jurisdiction of the Forest Service, are wholly or partially within or
adjacent to INational Forest System lands, have been previously designated as needed for motor
wehicle access, and are included on the Horon-Manistee MNational Forest Motor Vehicle Use Map
(MVUM). Typically, these roads have been created by the Forest Service, are seasonally open,
and receive minimal to no mamtenance. Classified Forest Service roads are utilized during the
spring, summer, and fall by recreationists and local traffic. These roads are not plowed in the

winter.

Unclassified roads are also under the jurisdiction of the Forest Service and are om MNational
Forest System lands. These include unplanned roads, abandoned trawvelways, and off-road
vehicle tracks that have not been designated and managed as a trail. These may also include
roads that were once under a permit or other anthorization and were not decommissioned upon
the termination of the authorization. These roads have been created through a variety of means.
Some were originally developed by the Forest Service to conduct management activities, but
were not incorporated into the official road system. Some are roads developed prior to Forest
Service ownership by previous landowners. Some have been illegally created by Forest users.
Many of these roads are either duplicates (lead to the same location as another road) or dead-
end.

Poad Density

In Michigan, and within the Project Area, the presence of roads on the landscape has, in some
ways, remained more consistent than the landscape itself. As already disoossed, some areas
have gome from forest to farm and back to forest, while having the same series of roads to
provide access to the area. While roads have historically served as important kmown access
routes for both public and admindstrative use, their potential impacts upon erosion and the
delivery of sediment into water systems (i.e. the White Fiver) can exceed that of all other
management activities comsidered im a watershed (Brooks et al, 2003). While frequent and
appropriate maintenance of the roads can reduce this impact, this level of maintenance on
Forest roads is not comnmom.

Foads also serve to provide the public with their primary means of accessing the Forest for
recreation. Currently, most forms of recreational nse om the Forest involve some form of
motorized vehicle access. Even those who enmjoy mon-motorized recreational activities (ie.
hunting, fishing, and hiling) use the roads and motorized wehicles to get close to the areas that
they enjoy recreating in. As evidenced by the responses to the scoping for this project, there are
some people who would be unable to enjoy the use of an area if motorized access was limited or
restricted. Likewise, the scoping responses indicated that there are some people who would



prefer the more solitary recreatiomal experience that would be promoted by a decrease in
motorized access.

The comnmon unit of measure for the level of roads that are present on a specified land area is
referred to as the road density. This is typically expressed as the miles of road per umit of land
(ie. square mile). This measure allows comparisons to be made between the amount of roads
that are present in different watersheds and of different areas within the same watershed. As
most areas within the boundaries of the Forest are fragmented with private land owmership,
there is difficulty is accurately calenlating this value and clearly imderstanding the impacts that
this walue may represent. For, while there may be relatively accurate measures for the roads that
are claimed and maintained by the respective counties and the Forest Service, there are not such
records for private lamds. Short of gaiming access to all of the private lands within a Project
Area, the best means currently available for estimating the density of the roads on these lands is
nsing aerial photographs. Therefore, a truly accurate portrayal of the road density that exdsts on
private land is not included in this analysis, but efforts have been made to ascertain an estimate

County roads within the Project Area have been identified by using the Act 31 maps that are
produced by the respective counties. These maps reflect the county roads that a particular
county claimes as part of its official road system. To avoid the double counting of these roads (in
future projects adjacent to this Project Area), the IDT has used ¥z of the total value of county-
claimed roads for the areas where the county roads serve as a Project Area boundary. The total
value of county-claimed roads has been used for areas that are completely within the Project
Area

The classified roads that are under the jurisdiction of the Forest Service within the Project Area
have been identified through the unse of the MVUM. To avoid the double counting of these
roads in future road density calculations, the IDT has used 4 of the total walue of classified
roads for the areas where they serve as Project Area boundaries. Unclassified roads within the
Project Area have been idemtified through the historic roads layer of the Forest Service's
Geographical Information System (GIS). Foads that have been previously closed are not
imcluded in this value and, as a result of user-created roads, it is likely that more unclassified
roads exist within the Project Area than what is included on the GI5 layer that has been used for
this analysis. Therefore, the valnes for unclassified roads are likely to be artificially low:.

For this analysis, the road densities have been calculated two ways. First, only those coumty and
Forest Service roads on the MVUM or adjacent to the Project Area boundary were counted;
boundary roads were counted at %2 value to avoid double-counting This calculation omly
considers roads on MNational Forest System lands and this data is displayed in the first column
of Table 3.40. Becanse the effects relative to the presemce of roads is not constraimed by
jurisdiction or owmnership, a second calculation of road density of all roads all owmerships
within the Project Area, including unclassified or previously closed roads on [National Forest
System lands, was completed. This information is shown in colunmn 2 of Table 3.40.

The entire Project Area consists of approsimately 26,000 acres or 406 square miles. Of this,
approximately 13,000 acres (234 square miles) are National Forest System lamds and 11,000
acres (17 2 square miles) are in private holdings.



Table 3.40: Project Area Road Data

All Roads on Mational Forest System
Lands within the Project Area

All Roads on All Ownerships within the
Project Area

Type {Inchuedes County roads adacent to Mational {Includes County, Forest Senvice, Private, and
Forest System lands and Forest Service UindassifiedUser Created Roads)
roads shown on the MYLIM)®
All Management Areas Within the Project Area
Road Mileage
45.8 137.3
Area of 15,037 26,048
Consideration
acres/sq miles 34 40.6
Current Road
Density (miles/mi) 2.0 3.4
Acres Impacted by
Existing Roadbed
{assumes average
road width of 1) &7 200
% of Area
Impacted by
Existing Roadbed 0.4 0.8
Management Area 6.1- Semiprimitive Nonmotorized
Existing Condition
Road Mileage 220 496
Area [acres) 7,590 8,180
Current Road
Density
{miles/sguare mile) 1.8 3.9
Acres Impacted by
Existing Roadbed
(assumes gverage
road width of 12 24 T2
% of Area
Impacted by
Existing Roadbed 0.3 0.9
Altemnative | Altemnative | Alternative | Alternative | Alternative | Altemative
| _ 1 2 3 1 2 3
Total Miles of
Road Left Open 220 12.0 12.0 3.1 19.1 19.1
F5 MVUUM Roads 11.0 1.0 1.0 11.0 1.0 1.0
County and
Estimated Private
Roads 11.0° 11.0° 1107 18.1 18.1 181
Unclassified FS
Roads 1] 1] 0 0 1] 1]
Square Miles of
Lamd 11.9 128
Final Road Density 1.8 1.0 1.0 2.3 1.5 1.5




Table 340 [continued): Project Area Rload Data

Management Area 4.4 - Rural

Existing Condition

All Roads on Mational Forest System
Lands within the Project Area

All Roads on All Ownerships within
the Project Area

Type {Inchuedes County roads adacent to Mational (Inciudes Coamty, Forest Service, Private,

Forest System lands and Forest Service roads and Unclassified/User Created Roads
shown on the MY

Road Mileage 24.0 B7 8

Area [acres) T 447 17,868

Current Road

Density

{miles/sguare mile) 2.0 31

Acres Impacted by

Existing Roadbed

(assumes gverage

road width of 127) 35 128

% of Area

Impacted by

Existing Roadbed _ _ _ 0.5 _ 0.7
Alternative | Alternative | Alernative 3 | Alternative | Altemnative | Alternative

1 2 1 2 3

Total Miles of

Road Left Open 24.0 24.3 23.6 T8.6 T8 9 78.2

F5 MVUM Roads 9.4 B9 B2 9.4 &9 g2

Cournty and

Estimated Private

Roads 1467 14.6% 14.6% 69.2 592 69.2

Unclassified FS

Roads 1] [N [N 1] LK 0.8

Square Miles of

Lamd 11.6 279

Final Road Density 2.1 21 2.0 2.8 2.8 28

*Roads which serve as Project Ares boundarics are multiplicd by 0.5 to svoid duplicative counting.

*County roads which are adjacent on only one side of the road or which seroe as Project Ares bounderies are
multiplied by 0.5 to aooid duplicative counting.
*Does not include the esimated roads on private land and includes only those county roads which are adiacent o

NFS lands.

Eelatine Trans:

ation ovshtem

t to the Forest Plan

The Forest is divided into different Management Areas (MA), with each area having Standards
and Guidelines that apply to the management of the transportation system (Forest Flan 2006).
The MAs for this project are 4.4 (Rural), 6.1 (Semiprimitive Monmotorized), and 9.1 (Study Wild
and Scenic River) (see Map 3.14). The following table shows the desired road densities for these

hAs.

Table 3.41: Desired Forest Plan Road Densities by Management Area

Average Miles of All Roads per Square | Applicable Management Area:
| Mille:

-1 6.1

-2 Miles 4.4

(Mo eoerage miles Hsted for Monagement Area 9.7)



Map 3.14: Management Areas within the Project Area

. t Area 6.1 Semiprimitive Nonmotorized Area

The Mational Forest System lands within the Project Area that are included in this Management
Area (MA) occur south of Arthur Foad, east of the Morth Branch of the White Eiver, and west of
the South Branch of the White Fiver. This area comsists of fairly contigpuous Federal owmership,
with some private parcels interspersed. The White Eiver was designated as a Semiprimitive
MNonmotorized Area (WESINA) in 1986 under the Huron-Manistee Mational Porests" Land and
Pesource Management Plan (Forest Plan). This designation was not modified by the 2006 Forest
FPlan update. At the time of the initial designation, the area was used primarily for motorized-
dependent recreation (Le. camping) and to provide access for non-motorized forms of recreation
(ie. honting and fishing). Much of this recreation was directly related to the large block of
contiguons public land and the presence of the Morth and South Branches of the White Riwver,
with many dispersed camping and day use-sites located alomg the banlks. Simce the time of
designation, many of the roads that had previously provided access to these areas have been
closed through a combination of barrier posts and gates. Barrier posts were nsed on the roads
that were considered not needed for administrative use. Gates were used in locations that were
either idemtified as needed for administrative use or that were to be opened seasonally to allow
hunter access, per the Settlement Agreement for the 1986 Forest Plan.

Due to historic and contimmed high levels of motorized-dependent recreatiom oocurrng
thronghout the White River Area, many of the road closures have been breached by those
accessing these areas with vehicles. Gates were pulled out, rammed into, or drven over and



barrier posts and signs were pulled out or cut down. Maintaining these road closures has meant
continual monitoring and the re-enforcement of closures at breached locations. Where closures
have held, the old roadbeds are beginning to naturalize. At most of the dispersed river access
points, restoration projects following road closures have been successful in restoring a more
natural setting. There is stll evidence of the motorized use that ocourred previously at these
locations, but this is gradnally becoming less.

The road system that has remained open includes a combination of county roads (Oceana) and
clascified Forest Service system roads. The county roads in this area include Arthmr and
Winston Eoads, and 1686 160w, 1532sd and 1430 Avermes. The Forest Service roads that are
currently open (seasonally or year round) include: FR3306, FR3637, FR9045, FR3293, FE/992,
FER3313, and FR9353. This network of moads provides public amd administrative access
throughout the area. This access is limited to the spring, summer, and fall seasons, as none of
the roads are maintained during the winter months. Use of the road system by the public is
primarily for recreatiomal access, as the area remains very popular for camping, horseback
riding, hunting, fishing, and driving for pleasure. Due to previous closures, those utilizing this
area for motorized-dependent recreation have been chanmeled onto the road system that has
remained open. Features associated with this road network include dispersed campsites,
historic footpaths to the fver, and non-designated parking areas. In addition, the existing road
system provides access to the private property within the area.

The administrative use of the roads in this area has changed over time. Previously, these roads
were used primarily by staff for conducting recreational patrols (law enforcement), timber
management, and to aid in the suppression of the occasional wildfire. With the identification of
occupied Kamer blue butterfly (FBEB) habitat in the White River, the administrative use of these
roads has increased in order to conduct butterfly and vegetative surveys, identify locations of
suitable habitat, and (most recemtly) to conduct management activities that support the
restoration and maintenance of the habitat for this endangered species.

Within the WESIMNA, there are occupied KBB sites with roads through them and sites adjacent to
roads. While some roads are necessary for administrative access for the management of this
species, there are locations where the roads (and their assocated features) have been blocked to
prevent impacts to habitat and individuals from motor vehicle traffic.

The majority of roads in this area range in width from 8-16" and are passable with a low-
clearance passenger vehicle. The roadbeds are well-established, consisting mainly of sand. The
sand is compacted on the level straight-aways, but loose at the bottom of slopes and on the
tighter cormers. There are a nmmber of locations where the combination of high sand content
and slope can make passage with passenger motor wvehicles difficult. These factors also
carrently limit the size of camping/horse rigs that are capable of accessing some areas in the
sputhern and western portions. As a result, there is a disproportionate amount of this use
occmrring in the northermn and eastern portions of the WESINA. There is adequate vegetative
clearing along all of the open roads to allow for wehicle passage.



Management Area 4.4: Fural

The Otto portion of the Project Area is in this Management Area and is west and north of the
WESHA. The southemn portion is bordered by water, with the Main Branch of the White River
forming the southern boundary, the Morth Branch of the White Fiver forming the eastem
boundary, and Sand Creek forming the western boundary. In the north, the Management Area
expands to the east with 128% Avenue forming the western boundary, Garfield Foad forming
the northermn boundary, Arthur Foad forming the southermn boundary, and the South Branch of
Area differs from that of the WESMA, recreational nse and access to private in-holdings have
shaped the development and use of the road system in this area.

The presence and use of the roads in this area is the heaviest leading up to, and adjacent to, the
Main and Morth Branches of the White Fiwver, respectively. Both coumty (Oceana and
Muskegon) and Forest Service roads serve as a means of access for camping and recreational
day use. The amount of use that ocours varies considerably by season, with campers being most
frequent thronghout the summer months and the use of the roads by hunters and anglers
increasing late summer and fall.

Comparative to the efforts to manage the tramsportation system in the WESINA, there has been
reduced levels of mamtenance and control of the development of nser-created roads in this
portion of the Project Area in the recent past. With the development of the Motor Vehicle Use
Map (MVUM), some of the unclassified roads that were being nused to access the Main Branch of
the White Fiver are not part of the offidal transportation system. Of these roads, few were
designed to any standards and as they deterorated many new user-created spur roads were
created. Foad closures in the WESIMNA displaced some users to the Otto portion of the Project
Area This is particularly evident in the areas providing public access to either the Morth or
IMain Branches of the White Eiver. These factors have contributed to recent imcreases in the
creation of both unclassified roads and dispersed camping areas. These are most evident off of
Sand Foad/FR9310 along the Main Branch of the White River in the south and off of FR3107
along the North Branch of the White River in the north.

Poads not on MVUM are not recognized as part of the offidal Forest transportation system and
are subject to closure at any time. Foads that are identified to be included on the npdated
MVUM mmust go through the project level MEPA process unless they were existing Forest roads
that were mistakenly not identified as such during the creation of the MVLUM. These roads may
be added to the map as part of the anmual MVUM review. In reviewing this Project Area for
updates to the MVUM, the Interdiscplinary Team idemtified two changes that would be
incorporated under Alternatives 2 and 3.

1. FR%301 (04 miles): This is a north/south road that runs north of Skeels Road and lies
west of Sand Creek. All of the property bordering Sand Creek in this area is in private
holdings where the road dead-ends and on-going management activities are in conflict
with the existing location of the road. Under Altermatives 2 and 3, this road would be
eliminated from MVUM, gated, and put under a Special-Use Permit.

2. FE9320 (0.8 miles): This is an east/west road that runs east off of 1283 Avenne, before
conmecting with Kent Foad on private property to the east. A feld review determined



that it had been previously improved with gravel and a culvert. It provides access to
private property and is utilized as a connector to 1426d Avenne. Under Alternatives 2
and 3 the portion of this road on National Forest System lands would be added to the
MVUM (see Otto Metapopulation Area: Alternatives 2 and 3 Recreation Management maps af
the end of Chapter Z).

In addition to these, there is one location within this Management Area where there would be a
conflict between an open Forest road (the eastern portion of FR9310) and the objectives of
implementing the KEBB Fecovery Plan. Under Alternative 3 this portion of this road would be
closed to motor vehicles and the traffic from this road wounld be re-routed onto segments of
FR9870 and FR9311. This closure would be included as a change to the MVUM. Under
Alternative 2, the eastern portion of FR3310 would remain open to motor vehicles and efforts
would be made to protect the habitat with barrer posts. Under all of the altermatives, this
portion of the FR9510 would remain open as part of the West Shore Smowmobile Trail,
December 1 - March 15.

The fragmented land owmership is common in Management Areas 44 - Fural. Within the
Project Area, 93% of the owmership in the WRSMNA is National Forest System lands. This
compares with only 42% within the Otto portion of the Project Area. With this fragmentation in
ownership, there is typically an increase in the amount of local traffic that ntilizes the Forest
Poad system for accessing their property and fravels to and from the area. Typically, these areas
also see increased motorized / dispersed recreation, firewood gathering, and illegal activities (ie.
OFEVs and trash domping) over those MAs with fewer roads. Based on location and owmnership
patterns, Roral Management Areas are typically heavily utilized by the public for a wide variety
this area.

Management Area @ 2 Study Wild and Scemic Biver

This desipnation includes those areas that are within % mile (1,320°) on either side of the Morth,
South, and Main Branches of the White River. For this Project Area and analysis, the portions of
this Management Area that are comsidered include both sides of the North Branch and the
northem side of the South and Main Branches of the White Fiver. The objective within this area
is to maintain the integrity of this corridor for the characteristics that the miver is being
considered for designation under the Wild and Scenic Rivers Act. In the case of the White Fiver,
these characteristics are the recreational and cultural attributes (FEIS, 2006).

The road system within the Project Area cumrently supports a variety of recreational uses within
this Management Area There are areas in the southern and easterm portions of the WESMA
where the roads provide motorized access within % mile of the South Branch of the White
River. In the western areas of the WRSMNA, while the roads do not allow for motorized public
access to the corridor, they do allow users to get closer to the corridor for nom-motorized

recreational use (Le. hunting and fishing).

In the Otto portion of the Project Area, the existing road system provides motorized access up
to and within the Stndy Wild and Scenic Fiver corridor. The majority of this access cocurs just
west of where the North and South Branches come together to form the Main Branch of the



White Fiver. Here the road system has been historically utilized for motorized-dependent
dispersed camping. At some locations (i.e. FR9309), exdisting roads lead right to the banks of the
river. There are also areas where unclassified roads (not om MVUM) esxdst and have historically
provided motorized access within the cormidor. Of these, few were developed to any standard
or been maintained. There are five such sites within the corridor that will be restored through a
State of Michigan ORV grant. North of this area (along the North Branch of the White Fiver),
there are fewer roads and, thus, fewer access point to provide motorized access. However, two
classified Forest Roads (FR9839 and FE3107) do serve as popular sites for both dispersed
camping and fishing access. The southwestern portion of the Study Wild and Scenic River
corridor consists almost exclusively of private lands. The Forest Service has no jurisdiction over
the roads in these areas.

There is a distinction between areas that are designated as old growth and areas that are within
the Study Wild and Scenic Fiver corridor. While there are portions within this corridor that
carry the old growth designation, the entire corridor is not designated as such (FEIS, III-43). The
entire corridor (inchuding both sides of the MNorth, South and Main Branches) is comprised of
approximately 14,300 acres. Of this, only 4,200 (29%) are MNational Forest System lands (HMINF
GI5 Layex, 2010). The remaining 10,100 acres are under other ownership.

{3.14b) Area of Analysis
The activities affecting the transportation system that are proposed with this project pertain
only to those roads that are under the jurisdiction of the Forest Service om MNational Forest
System lands. Therefore, it is these lands within the Project Area that make up the area of
analysis for the direct and indirect affects. As the transportation system throughout this area
consists of a matrix of Forest, county, and private roads, all three jurisdictions within the Project
Area make up the area of analysis for the cumulative effects.

i3.14c) Direct and Indirect Effects

Altermative 1
Management Area 6.1: Semiprimitive Nonmotorized Area

Under this altermative, the county roads and the esdsting classified Forest Eoads (as shown on
MVUM) would be subject to closure at any time. Leaving the exdisting classified Forest Service
roads open would not be in compliance with Forest Flan (2006) direction for the White River
Semiprimitive Nonmotorized area.

The exdsting road system would continme to provide access for motor wehicles within the
WESHMA. Monitoring, maintenance, and re-enforcement of the exdsting closures would continme.
The roadbeds of the evisting closures and the locatioms where restoration efforts took place
along the river would continne to be restored throngh natural processes. Evidence of motorized
nse would remain on the open Forest roads, county roads, and the gated roads that are open
seasonally or for administrative purposes.



Motorized access throughout this area would continme to be limited to the spring, summer, and
fall seasoms. Use of the road system by the public would likely comtinne to be primarily for
recreatiomal access related to the North and South Branches of the White Fiver. This use would
increase if the area becomes more popular for camping, horseback rding, hunting, fishing, and
driving for pleasure. This would also apply to other associated features of the transportation
system, which includes: dispersed campsites, historic footpaths to the river, and non-designated
parking areas. In addition, the existing roads wounld continne to provide access to the private
property within the area.

Portions of this Management Area would be managed as part of the White River
Metapopulation Area for the Kamer blue butterfly. As a result, the administrative nse of the
open Forest Service roads (and some that are gated) would contimue to conduct butterfly and
vegetative surveys, identify locations of suitable habitat, and (relative to the on-going projects)
to conduct management activities that support the restoration of habitat for this spedies.

BEsdsting roads would go throngh, or would be adjacent to, sites that are corrently ocoupied by
the Kamer blue butterfly. The continmed use of some roads that are currently gated would be
necessary to provide administrative access for the management of this spedes. In addition to
the locations where the roads (and their associated features) have already beem blocked to
prevent impacts to KBB habitat, protection measures would likely be necessary where open
roads intersect with exdsting cocupied sites.

The width of the roads would not likely change from what comrently exdsts. If habitat protection
measures along roads were found to be necessary, then the width of the roads would be defined
more clearly and the expansion of the road would be limited. Most roads would continue to be
passable with a low-clearance passenger wehicle, though this would be compromised at the
locations where loose sand continned to accumulate at the bottom of slopes and on the tighter
comers. In these areas, there would Likely be limitations om low-clearance wvehicles and
spedalized recreational vehicles (i.e. horse rigs, campers, etc.). As a result, the roads that would
allow for the passage of these wehicles would determine where these recreatiomal activities
would occur at a higher frequency. The current trends in use would indicate that this would be
in the northem and eastern portions of the WESMNA. As a result of continued administrative
and public use, the roadbeds would continue to be well-established and there would be
adequate vegetative clearing along all of the open roads for vehicle passage.

In comparison: This alternahive would promds the maximum amount of motorized public access
throughout the WRSNA. The resulfing road density withen the WRSNA (1.8 mules/square mule) would
be greater than Altermatives 2 and 3 and above the Forest Plan desired road density for Management
Area 6.1 (0-1 sules/square mals) and would not comply with the Forest Plan Gutdeline to: “Close all
Forest Sermce roads to motonized oelucles except for emergency and admimistrative use.”

Management Area 4.4: Fural

Pecreatiomal use and access to private in-holdings would continue to shape the development
and use of the road system in this area. The densities and use of existing roads on National
Forest System lands would remain the highest in the areas that lead np to, and are adjacent to,

the Main and MNorth Branches of the White River. Both county and Forest Service roads would



serve as a means of access for camping and recreational day nse. There would be no anticipated
change in the maintenance level of these roads, so the amount and type of nse would continue
to vary by season, with campers being most frequent throughout the summer months, the use
of the roads by hunters and fisherman increasing into late summer and fall, and the use of the

The MVUM identifies which Forest Service roads are part of the official transportation system.
as open roads. Without the use of the MVUM, the average user in this area may have difficulty
in identifying which roads are inclnded as part of the official system. The historic unclassified
travel routes that are not shown on MVUM would be subject to closure at any time. Though
unclassified roads could be closed, all Mational Forest System lands wounld remain open to the
public. Varying levels of motorized use occurs on these roads; the physical closure of them will
increase the amount of motorized use on open Forest Service and county roads. For those roads
that are on the MVLIM:

1. This increase would have effects om the physical characteristics of the roads (ie. soil
compaction / displacement, widening, mutting), as well as the sodal elements relating to
the use of the roads (ie. higher number of motorized-dependent users utilizing fewer
roads and features).

2. There would be an increase in the number of features associated with the road system.
As the existing roads receive little to no maintenance, the quality of the roads would
deteriorate over time. This would lead to an incoease in the mumber of areas where
passage by motorized wehicles is difficult and in the nmumber of user-created “go-
arounds”, pull-offs, indesignated parking areas, and dispersed campsites.

For those travel routes which are not part of the official transportation system:

1. The use of these areas by motor vehicles would be eliminated. The existing roadbeds
would pradually be restored, either throngh planmed restoration projects or natural
processes. The presence of the exdsting roadbeds and the assodated features would be
present on the landscape for many years to come.

Landowmership thronghout the Otto portiom of the Project Area would continue to be
fragmented  This means, the exdsting road system would continue to be utilized by local traffic
for private property access and travel to and from the area. By providing the maxdmom amount
of access, this alternative would result in the highest levels of motorized/ dispersed recreation,
firewood gathering, and have the greatest potential for illegal activities (ie. OFEVs and trash
dumping). The use of this area would continne to be evident on the exdsting transportation

In companisen: The resulfing road density under thas alternatioe would be the same as Alternatoe 2 (2.1
miles of roads/square mule). This density would be only slightly more (0.1 mles) than Alternatioe 3. All
of the alternatives would be unilun the Forest Flan desired road density for Management Area 4.4 (0-3
milesfsquare male).



biana Hrea O3 WWild and Scenic Biver

Under this altemative, the county roads and exdsting Forest Service roads that are om the
MVUM would remain open and continne to provide access to the Study Wild and Scenic River
cormidor. As the river is being considered for a Fecreational designation, the continued presence
of these roads in the comidor would not detract from the values for which the river is being
considered. There are no Standards or Guidelines related to tramsportation for Stady Wild and

The moad system would continme to support a variety of recreational uses within this
Management Area. Foads in the southern and eastern portions of the WRSMNA would provide
motorized access within ¥ mile of the South Branch of the White Fiver. In the western portion
of the WESINA, the lack of open roads prevemt motorized public access directly to the river,
howewver, users can get access by walldng from road ends for non-motorized recreatiomal nse
(i.e. hunting and fishing).

In the Otto portion of the Project Area, the road system wounld continue to provide motorized
access up to and within the Stody Wild and Scenic River corridor. The majority of this access
wonld occur just west of where the North and South Branches come together to form the Main
Branch of the White Fiver. In this area, some of the unclassified roads [mot om MVUM) would be
subject to closure at any time. The closure of these roads would limit motorized access to
portions of the corridor that have historically been used for motorized-dependent recreation
(both day use and dispersed camping). Under this alternative (through the implementation of
the MVLM), the motorized access to the river wonld be limited, with most of the access points
being limited to the bluff above the corridor and an unimproved site that allows users direct
access to the banks of the dver (FR9309). The high recreational use that oocurs at this site,
coupled with the steep slope and the sandy soils, are contributing to the mass transport of soil
into the Main Branch of the White Eiver at this locatiom. This would continue to occur under
this alternative and would likely worsen over time due to the antidpated increase in use that
would be associated with the chammeling of motorized-dependent recreation to fewer areas.

The OEV restoration work at the five sites would occur separate from the Dedsion for this
project. This work would reduce the number of damaged sites that are within the cormridor and
limit the potential for illegal motorized access into the Study Wild and Scenic Fiver commidor via
the unclassified road network. Morth of this area (along the Morth Branch of the White River),
there would continue to be fewer roads and, thus, fewer access point to provide motorized
access. The two classified Porest BEoads (FE9839 and FES107) would continme to serve as access
points to the Morth Branch of the White Fiver. Dispersed camping would likely continue in this
area, with the greatest use being assocated with fishing and hunting seasons, respectively. The
southwestern portion of the Study Wild and Scenic Fiver cormidor would continue to comsist
almost exclusively of private lands. The Forest Service would have no jurisdiction over the
roads in these areas.

Under all of the alternatives, there would contimue to be a distinction bebween areas that are
designated as old growth and the areas that are within the Study Wild and Scenic River
corridor. While there wounld be portions within this corridor that would carry the old growth
designation, the entire corridor would not be designated as such (FEIS, IIT-43).



In comparison: This alternative would provmde more moforized access within the Study Wild and Scemic
Rsver corrudor than Alternatives 2 and 3, as all of the existing classified Forest Roads would remain open.
In considering the transportation system as a whole, none of the alternabioes would jeopardize the
recreational or cultural attributes for whach the noer 15 bang considered for desionation.

Table 2.41: Altemnatives 2 and 2 Road System Proposals in the White

Alternatives 2 and 3

Manasgement Area 6.1: Semiprimitive Nonmotorized Area

Under these altematives, the remaiming classified Forest Service roads within the WESMNA
would be closed. These are identified in the following table.

River Portion of the Project Area

Road Existing Description Altermnatives 2 and 3 Desired
Mumber Condition Condition
This read is in the southwestem
FRE5308 Cipen portion. It is currently gated and ocpen This mad would be closed to
Seasonally | for 2 weeks during firearm deer hunting | motorized vehicles and stored
SEg50M. for administrative use.
This paved road serves as the northem
FR5837 Cipen boundary and the main road to access | This mad would remain open to
[ABC) ihe Fines Point Campground. motorized vehicles.
This is an eastiwest noad that connects | This road would be closed to
FRO045 Cipen 180™ Avenue with FR5306 at the mictorized wvehicles and stored
intersection of Winston Rioad. for administrative use.
This road is the main northdsouwth
Forest Service road that runs along the
FRE52085 Open South Branch of the White River. This This mad would be closed to
road is currently gated im the south, but | motorzed vehicles and stored
a spur (FRE533) leads to an area that for administrative use.
has historically been used for dispersed
recreation.
This road is in the northwestern portion | This road would be closed to
FR7TB82 Cpen and currently serves as a connector mictorized vehicles and stored
between 148" and 152™ Avenues. for administrative use.
This north/south read is shown as open | This road would be closed to
seasonally on the MVUM; however, mictorized vehicles. The private
FR5315 Cipen there are curmently mo gates. The road landowner would refain access
Seasonally leads into and out of private property, through a special-use permit and
wihich makes it appear as a segmented | the road would be stored for
road on the MWLM, administrative wse.
This road is located in the southeastern | This road would be closed to
portion. It serves as a southem spur off | motornzed vehicles and stored
FRE353 Cipen of FR5Z285 and leads to several for administrative use.

dispersed campsites associated with
the South Bramch of the White River.

Under these alternatives, only the county reads would remain open within the WESINA. These
would inchode: 148% 152, 160*, and 168" Avennes, and Winston and Arthur Foads (adjacent).
These actions would be in accordance with the Forest Plan (2006) management direction for the
White River Semiprimitive Nonmotorized Area.



The type of cosure of Forest Service roads would be dependent on whether or not there is a
need to access areas for administrative purposes (Le. KBE habitat creation, restoratiom, and
maintenance) or for private land access. Forest Service road closures (old and new) would
require monitoring, maintenance, and re-enforcement, especially in locations that are accessible
from the open county road system While the roadbeds of some of these closures would
continue to be restored through natural processes, efforts would be made in other areas to
restore the roadbed. Whether or not active restoration of the roadbeds ocrurs would depend on
the anticipated future need to utilize the road to conduct management activities. There would
be continued evidence of motorized nse within the WESMNA on the county roads and on the
decommissioned Forest Service roads used administratively to conduct butterfly and vegetative
surveys, identify locations of suitable habitat, and to comduct management activities that
support the restoration of KBE habitat.

Depending on the level of periodic maintenance, most of the county roads would continme to be
passable with a low-clearance passenger vehicle. This would be compromised at locationms
where loose sand accummlates at the bottom of slopes and on the tighter comers. The roadbeds
of the coumty roads would continue to be well-established and there would be adequate
vegetative clearing along all of the open roads to allow for vehicle passage.

Under Altematives 2 and 3, there would be increased amowmts of traffic related to timber
minor amounts of road development would be necessary in some locations to accommodate
this use. These improvements could include leveling hardening road clearing, the
development of specified entrances, and drainage improvements. There would be temporary
disturbances to the primary haul roads, in which mtting, compaction, and scil displacement
wonld oocur. These areas would be identified and rehabilitated post-sale. In some instances,
nser-conflicts would ococur in areas where timber harvesting activities take place. This would
occur most often in the areas used for recreation by the public. There is no difference in the
acres of vegetative treatments between Altematives 2 and 3 so there would be no discemible
difference in the amount of road traffic.

There are two distinct desired outcomes for the forested stands prescribed for treatment: 1)
those areas that are currently forested and wounld likely be managed for timber purposes again
in the future (ie. red pine thinning), and 2) those areas that are cummently forested, but wounld
not likely be managed for imber purposes in the future (ie. savarma creation). While the areas
proposed for red pine thinming would remain as part of the commercial timber base for the
Forest, the areas proposed for savanna creation would not. The desired fature condition of these
treatment areas wounld be very differemt, but commercial imber harvesting wounld serve as the
imitial action under both. As a result, under this project, the effects on the transportation system
relating to the removal of timber would be similar.

Many of the treatment areas would be located adjacent to e:dsting county roads. These wounld
serve as the primary haul roads. The level of use on any particular road would vary based on
the characteristics of the existing road. Foads needing minimal improvements and capable of
withstanding the type of traffic that i commonly assodated with harvesting activities (ie.
tramsporting equipment, loaded timber trucks, etc.) would be preferred. During the period of



the roads would be reduced.

In addition to the imitial timber harvesting activities, use of the exsting road system for
management activities associated with the creation and maintensnce of savanna would oocur.
These include such activities as: additiomal vegetative treatments (ie. mechanical and/or
chemical), site preparation, presaribed buming, seeding and planting, and conducting surveys.
The roads nsed to conduct these activities would include a combination of the existing county
roads and Forest Service roads.

There would be no open Forest Service roads going throngh or adjacent to sites that are
currently considered oocupied by the KBBE. However, there would contirme to be coumty roads
that go through or are adjacent to these sites. In addition to the locations where the roads (and
their associated features) have already been blocked to prevent impacts on the KBB, protection
measures would likely be necessary along the county roads where they imtersect with existing
occupied sites. At these locations, the width of the roads would be defined more clearly and the
expansion of the road wounld be limited.

The type of closure to be used on Forest Service roads would be identified at the time of
implementation. Those roads identified as necessary for administrative use wounld be gated to
allow access to conduct and monitor management activities assodated with the implementation
of the KBE Fecovery Flan. There would be visible use of these mads and the roadbeds wounld
remain intact; however, the increased mputs of organic material and the reduced use would
allow portions to become narrower and partially re-vegetated Vegetative clearing adjacent to
the gated roads wounld be necessary to accommodate the passage of the vehicles and equipment
necessary to conduct management activities.

The Forest Service roads not needed for administrative access would be permanently closed
nsing a varety of methods (i.e. berms, stumps, rocks, bammiers posts, etc). The type of closure
and the restoration methods used would vary and be dependent on the proximity of the road to
the savarma creation activities or the anticipated need of the road for future management
activities. Restored roadbeds would blend with the surounding vegetation. Those roads
adjacent to or within savanna units would be cbliterated. The roadbeds not associated with the
savanna creation units would be restored naturally throngh succession. Many of these roadbeds
wonld be visible on the landscape for many years. The length of time would be dependent on
the history of use, the surmounding vegetative type, and the localized soil conditions.

Under these alternatives, parts of the county and esdsting Forest Service roads would also serve
as control lines for prescribed buming and would provide access to the bum units. The type
and size of a control line that would be required for a particular prescribed bum would vary
based on the smrrounding vegetation type and the size, objectives, and timing of the bum. The
control lines would be prepared prior to each bum For the e:dsting county roads, little
preparation would be necessary, becanse they are exposed mineral soil and 8-16" in width. The
nse of county roads as comtrol limes for prescribed buming activities would not impact be the



The effects of nsing the existing; Forest Service roads for control lines would depend on the type
of closure. Gated roads would continme to receive periodic use from Forest staff. This nse would
promote the presence of mineral soil, limit the amount of encroaching vegetation, and require
less preparation for the road to serve as a comtrol line. The use of gated Forest roads as comtrol
lines for prescribed buming activities wiould not impact future use of these roads.

Closed roads that would not be needed for administrative wehicle use could also be utilized as
control lines for prescribed buming activities. Without the periodic use from Forest staff, these
roadbeds would slowly accummmlate organic matter which would support the establichment and
persistence of herbaceous and woody vegetation. The natural restoratiom of these roadbeds
wonld occur slowly. This process would be set-back by the utilization of these areas for comtrol
lines, as mineral soil would be re-exposed and the encroaching vegetation removed. Howewer,
not all of the permanently closed roads wounld be used for control lines. These would go
through the processes of natural restoration without forther disturbance. Those identified as
acceptable and necessary control lines would not go throngh the natural restoration processes
until the presaibed bum sequences are completed. At that time, a determination would be
made on the usefulness of keeping these lines in place as fuelbreaks.

The management of the transportation system would provide a 27% reduction in the road
densities of the WESMNA. On the open county roads, motorized access would continme to be
limited to the spring, summer, and fall seasons. Use of these roads by the public wonld continme
to be primarily for recreational access, though direct motorized access to either the North or
South Branches of the White River would be eliminated within the WESIMNA. There would also
be a redoction in the number of relatively isolated locations that users could access by motor
vehicle and limitations on the number of locations for motorized-dependent camping. While the
closing of Forest Service roads would reduce the impacts of motorized vehicles in some areas, it
would also serve to increase the effects of motorized vehicles on (and adjacent to) the county
road network in this area.

Horse travel on National Forest System lands in the WRESMNA would be limited to a designated
non-motorized trail system under Alternative 2 and prohibited under Altermative 3. As the
Forest Service has no jurisdiction over the county roads, neither of these altematives would
exclude the use of horses on the county roads.

Under Altemative 2, all horse use in this area would ocour on a designated trail This trail
would include a combination of an existing non-designated foot trail along the South Branch of
the White Fiver, existing Forest Sexvice roads (that would be closed to motorized wehicles), and
areas where new trail construction would be necessary. Of these, the placement of the trail on
existing Forest Service roads would have the least effect. As historical trawvel routes, the exdsting
Forest Service roads are already compacted, have exposed mineral soil, and have an adequate
clearing width to become established as a non-motorized trail capable of withstanding high
volumes of horse traffic.

While the horse nse in this area is currently dispersed, Altemative 2 would concentrate all of
this use onto the designated trail. Without mitigating actions on the existing roads, this
concentrated horse use wonld likely result in portions of these roads becoming impassable to
motor vehicles due to the displacement and loosening of the top layer of soil. The effects would



be similar to other locations within the WESMNA where concentrated horse use is ocourming (ie.
Enapp Lake (FE529) and the dispersed parking area off of FR3637). On the gated roads, this
wounld affect accessibility to some areas for administrative use and the ability of some private
landowmers (under special-use permit) to access their property. On the permanently closed
roads this would affect the natural restoratiom of these roadbeds due to the continued

As the Forest Service roads would be closed off to motorized wehicles, there would not be
conflicts betweean horses and motor vehicles on these roads under Alternative 2. These conflicts
wounld stll cocur on the county road system, especially as both user groups would be
concentrated. User-conflicts would also exist on the portions of the non-motorized trail system
that occurs on the closed Forest Roads where mived recreational use would be promoted. These
conflicts would include horseback riders, hikers, and bikers. Without mitigating actions, there
would be locations where the tread (resulting from horse use) and manure would make the
designated trail in these locations difficult and/ or unappealing for the other user groups.

Under Alternative 3, horse use would be prohibited within the WESMNA (with the exception of
county roads) and there would not be a designated non-motorized trail established. All other
forms of non-motorized recreation would be allowed throughout the area. As a result, the
existing Forest Service roads (gated or permanently closed) would not be impacted by horse
nse. Gated roads would remain passable for administrative and private land access. Festoration
of the permanently closed roads would continue to occor through natural processes. User-
conflicts (relating to horse use) would be eliminated on MNational Forest System lands. These
conflicts would be likely to increase on the coumty roads, as all of the motorized and horse
traffic wiould be channeled on to the same road network. In addition, there would likely be a
resulting deteriorating effect on the existing county roads throughout the area due to the
combination of these concentrated nses.

In comparison: These alternatioes would provude the mimmum amount of motorized public access
throughout the WRSNA. The resulting road density (1.0 mules/square mils) would be untinn the Forest
Plan desired road density for Management Area 6.1 (0-1 mules/square mule) and would be in accordance
with the Forest Plan Guidcline to: “Close all Forest Serpice roads fo motorized velucles except for
emergency and adnmistrafioe use.”

Altematives 2 and 3

Management Area 4.4: Fural

Under these altermatives, there wounld be changes to three of the roads that are identified as
the following table.



Table 3.42: Aliematives 2 and 3 Road Systemn Proposals within the Ofio Portion of the Project Area
Road Existing Description Altemnatives 2 and 3 Desired
Humibser Condition Condition

This is a morth'south road that runs

north of Skeels Road and lies west of

Sand Cresk_ All of the property This moad would be eliminated

FRE301 Opean bordering Sand Creek inthis areais in | from MUK, gated, and put

private holdings where the road dead- umder a Special-Usse Permit.

ends and on-going management
activities are in conflict with the existing

location of the road.
This is an east/west noad that nuns east | Under Alternatives 2 and 3 the
FR8320 Closed off of 128™ Avenue, before connecting porticn of this road on Maticnal
(mot on the with Kent Road on private property to Forest System lands would be
R the east. added io the MVLIK.
This segment would remain
The segment of this rnoad that is east of | open to motor vehicles under
142™ Avenue and west of FRE311 Altermative 2 and be closed to
FRE310 Cipen bisects areas that are proposed for mictor wehicles under Altemative
savanna creation activities. 3. it would remain part of the
West Shore Snowmobile Trail,

December 1-March 15, under
both altermatives.

For Alternatives 2 and 3, the effects on the transportation system that would occar as a result of
management activities would be similar to those discussed for Management Area 6.1. This
would inclnde the effects related to timber harvesting, savarma creation, and prescribed
buming. Unanthorized travel routes (not on the MVUM) would be closed as time and resources
allow. The methods of the closures and the resulting effects on the exdsting roadbeds would be
similar to those discossed for Management Area 6.1.

Included in both of these altematives would be the removal of FR9301 (0.4 miles) from the
MVUM and the inclusion of the western portion of FR9320 (0.8 miles) to the MVUM. In
addition to the resulting increase of (.4 miles of open Forest Service road, these actions would
also eliminate a dead-end spur that leads to private property (FE2301) and provide a road that
would serve as a portion of a thru route from 128% to 1426d Avenme (FR9320). There would
effectively be no change to the condition of these roads. A gate would be installed om FR301
that would provide access for the private landowmers to the north and for administrative use.
As a result, the condition would be maintained to a similar or slightly better standard than the
roads that would be gated under these altematives in the WESINA. Though FR9320 is not
mcluded on the MVUM as a part of the official transportation system, no efforts have yet been
made to close this route. This, combined with past road improvements (ie gravel and culvert),
have contributed to a high level of use. Incorporating it onto the MVUM would not alter the
level of maintenance the road would receive or change the condition of the road; howewer, it
would change its status from an illegal travel route to a classified road.

In the Otto portion of the Project Area, the only difference between Alternatives 2 and 3 would
be in the use of the segment of FRI310 that is east of where it intersects with 1420 Averme and
west of where it intersects with FR9311. This portion of the road is a segment of the West Shore
Snowmobile Trail Under Alternative 2, this portion of FR9310 would be left open year-round.



In the spring, summer, and fall it would serve as a high-use road for motor vehicles. During the
winter months it would continne to serve as part of the snowmobile trail. The use of this road
wounld likely increase nnder Alternative 2 as a result of the decreased access within the WESMA
and the eventual closure of e:xdsting unclassified travel routes (not om the MVUM) used
historically by those recreating in this area. Without mitipating action, this increase in use
would lead to road widening, road surface degradation, and imcreases in noise, dust, and
competition for the features associated with the road (ie. dispersed campsites, parking areas,
etc.). Due to the proximity of the savanna restoratiom activities to this portion of FRS310,
protective measures would be taken to prevent road widening and the use of the savanma for
motorized-dependent recreation. These measures would reduce, but not eliminate, these affects.
There would be no effects associated with the use of this road as a smowmobile trail under
Alternative 2.

Under Alternative 3, this portion of FR9310 would be closed to motor vehicles in the spring,
summer, and fall. During the winter months it would continue to serve as part of the
snowmobile trail In cosing this segment of FE2310 to motor vehicles, traffic in this area would
be re-routed om a loop to the south that would include portions of FR9311, FR9870, and FRS309.
MNone of the roads included in this loop were designed for the lewvel of traffic that would be
associated with this re-ronte and they are currently lacking in clearing width, site-distance, and
adequate areas to pull-off. Developing this loop as a thrm route would require major vegetative
clearing, shaping and filling, surface hardening, and the development of adequate pull-offs.
Once these improvements were complete, the loop would be susceptible to traffic comgestion
and the areas of savanma restoration along this route would be at risk from the effects of
motorized-dependent recreation due to the topography, localized wvegetative and soil
conditions, and the existing road layout.

The roads (and their associated features) within Otto would receive increased use under both of
the achon alternatives. This would be a result of the road closures in the WESMNA and closures
of the travel routes not om MVUM. Of the Forest Service roads that would remain open, most
were not designed for the high volumes of traffic that would cccor under Alternative 2 or 3.
With the closure of the Forest Service roads in the WESMNA, displaced motorized users from that
area would be likely to attempt to move into this area to fulfill their recreation needs. Likewise,
those users that have historically recreated within this area on roads that are no longer open
(not on MVUM) would be displaced to new locations to fulfill their recreation needs. The
recreational draw to this area is the Morth, South and Main Branches of the White Fiver.
Historical users of this area would be likely to want to stay in relative proximity to these. As a
result, there would be an increase im the nomber of displaced motorized users attempting to
utilize a decreasing or available area open for that use. This scenario would put pressures on the
road system in this area that the system was not designed to accommodate. Socially, these
pressures would lead to increased levels of congestion, noise, and user-comflicts. Physically,
these pressures would lead to increases in road width, road braiding, the softening of the road
surface, and the presemce of features commonly associated with the roads in this area (ie.
dispersed campsites, parling areas, etc).

In companisen: Altermatioe 2 would promde more total open roads than Alternatives 1 or 3 at 24.3 mules
(8.9 mmules of Forest Service roads), with a final road density of 2.1 malesfsquare mile. Alternatioe 3 would
provide the least amount of total open roads at 23.6 miles (8.2 males of Forests Service roads) wnth a final



road density of 2.0 milesfSquare mule. Both alternatives would be untlen the Forest Plan desired road
density for Management Area 4.4 (0-3 mules/square muls).

(314d) Cumulative Effects

The management of the transportation system within the Project Area involves a combination of

, federal, and private roads. These roads combine to form a network that provides
motorized (and non-motorized) access to both public and private lands thronghout the Project
Area This will not change in the reasonably foreseeable future.

The Forest Service has no jurisdiction over the roads that are claimed by either Oceana or
Muskegon County. These roads include a combination of seasomal roads and roads that are
maintained to varying degrees throughout the year by the Foad Commissions. The Project Area
encompasses approsdmately 13,000 acres of MNational Forest System lands. This represents
approximately 23% of the total MNational Forest System lands within these counties (~63,900
acres) and 1.53% of the total MNational Forest System lands that make up the HMMF (~978,000
acres).

MNone of the altermatives for this project would include any proposals for the management of the
County road system; inclnding those roads in the WESINA. However, under Alternatives 2 and
3 there would likely be increased use of the county road system in the semiprimitive area in
response to the closure of the remaining Forest Service roads. These closures would also be
likely to cause increased use on the County reads in other portioms of the Project Area and in
the other areas that are ontside of, but adjacent to, the Project Area. This increase in nse would
not only be from motorized wehicles, but there would also likely be increases in the amount of
horse traffic that occurs on these roads. This would be higher under Altermative 3, as there
would be no other place within the WESINA that horse traffic would be allowed. Under
Alternatives 2 and 3, increased horse use on county roads could also be anticdpated in other
areas within the Project Area and in areas that are immediately adjacent. As a result of these
alternatives, the WRSMA area would eventually be ntilized more for non-motorized recreation
activities (Le. hiking, bird watching, etc.), though these experiences wonld be impacted by the
continued presence of the county roads within the area Within the WESINA, the decrease in
road densities would increase the value of the area for those who prefer less interaction with
motorized vehicles.

Within this Project Area, the existing Forest Service road system plays an important role in how
pecple have historically and cumently utilize the National Forest. Alternatives 2 and 3 would
change this nse throngh implementing changes to this systemn. With this change, there would be
social impacts. The social aspects would be related primarily to the reduction in motorized
access to the WRSINA. This would impact not only those who historically and currently have
nsed this area for motorized-dependent recreation (Le. dispersed camping, driving for pleasure,
etc), but also those who have utilized adjacent areas. It would be anticipated that as a result of
Alternatives 2 and 3, there would be an increase in this type of use in the adjacent areas by those
who are displaced from the WESMA. Many of the wisitors that corrently use this area and prefer
or require motorized recreation would be likely to move to other locations if the roads closed
mnder these alternatives impact the areas where they have traditionally recreated. These areas
are provided in many of the other Management Areas that are part of the HMDMNF.



Throughout this Project Area, there is historical evidence of the changes to the transportation
system that have ocomrred over time and the frapmenting effects to the ecosystem that roads
have had These effects range from old roadbeds that are barely visible on the landscape to
recent hill-climb areas where the mineral soil is freshly exposed. The development of the road
system in this area is a relic of not only past forest management activities (Le. timber harvesting
and hauling, fire suppression, etc.), but also the shifts in motorized use patterns by the public.
Throughout the Project Area, these patterns have been consistent with other areas on the Forest.
Anecdotal factors that may be contributing to these shifts include: 1) increases in the human
population adjacemt to the Project Area, 2) decreases in the size of contignouns private
owmnership, 3) increases in the availability and type of motorized vehicles, and 4) increases in the
age of the population and their related dependence on motorized tramsport.

In the reasonably foreseeable future, the INational Forest System lands within the Project Area
will continue to be fragmented by both private in-holdings and the presence of roads on the
landscape. It is expected that as human population pressures in the adjacent areas increase, the
size of individnal landholdings will decrease. This will canse an overall increase in private land
fragmentation and a diversity of private land uses in and around the Project Area. The result of
this trend will likely be an increase in the nse of MNational Forest System lands for recreation.
With the corrent and anticipated nse of motor vehicles and ORVs for recreation, there will likely
be an increased amount of nse by these vehicles on the road systems of INatiomal Forest System
lands.

The combination of the roads that existed on the landscape prior to becoming part of MNational
Forest System lands, roads that were designed and developed to conduct management activities
on the Forest, user-created roads, and roads that are under the jurisdiction of others (ie. county
and private) have resnlted in a Project Area where Forest users are rarely preater than % mile
from some sort of road. This is consistent with other portions of the Forest as the following table
illustrates.

Table 3.43: Proximity of HMNF Lands o Existing Roads

Forest Unit Total Acres Acres within Y Mile of | Acres within = Mile of
Road Road
Kanistes Mational
Forest 538,700 418,300 (TE%) 518,500 (26%)
Huron Mational Forest 430,700 264,700 (67%) 400,300 (21%)
Total G78,400 713,000 (73%) 818,800 (24%)

Forest and county-maintaimed roads will comtimue to be utilized to conduct management
activities thronghout the Project Areas under all of the altematives. Improvements will be
necessary on some of these roads im order to accommmodate these management activities. The
level of improvements that are maintained will vary based on the exdsting and anticipated use
of the road at the time of improvement. The end result will be an improved transportation
system that is in accordance with Forest Plan direction (2006) and that provides for both public
and administrative use.




215 Economics

(3152) Exdsting Condition and Resource Specific Information

Unlike other resource areas that are addressed in this assessment, the effects that this project
would have on the economy are more difficult to quantify. This is because local economic
trends are influenced by a wide variety of factors that extend beyond the local level While
deciding to implement specific activities may have obviouns gquantifiable ecomomic effects in the
short-term (Le. the amount of imber harvested at the current markest rates), how these activities
may impact the economy in the long-term (ie. shifts in preferred recreatiomal use) can only be
estimated.

Traditionally, the timber and recreation resources on the Manistee [National Forest contribute to
the economic well-being of the coommunities in northwest Michigan. For example, timber
harvesting and other associated projects on the Mational Forest affect the local ecomomy by
supplying timber to local mills, providing employment to local contractors to harvest the
timber, and employing other comtractors to complete reforestation, road work, and wildlife
related work.

In addition, the presence of public lands in Oceana and Muskegon counties also generates
service related employment and the income that is commonly associated with seasomal resident
and tourism spending. This employment ranges from the support businesses (ie., gas stations
and grocery stores) in the local towns and villages (ie., Hesperia and Whitehall) to the local
homeowmer that sells firewood to those coming into these areas to recreate.

{3150 Area of Analysis

The area of analysis for the direct and indirect effects on the economy is the Project Area, and
the adjacent lands within 30 miles of the Project Area This represents a typical commmting
distance for those who may be employed in the implementation of the proposed activities and a
reasonable customer base radius for business owmers that may be potentially impacted. The
area of analysis for the commulative effects om the economy is northern Lower Michigan. This
large area represents the supply of wood raw materials to manufacturers of forest products, and
also comresponds to the location of the range of recreational opportunities favored by Forest

msers and tourists.
i1.1%) Direct and Indirect Effects
Altermative 1

This alternative wounld not generate revenues for the U5, Treasury from the sale of timber raw
restorative habitat improvement projects would not occur within the Project Area. There would
be contimued costs associated with the maintenance of the existing road closures and the
mmplementation of the projects that are already on-going within the Project Area. These projects
inclide two savanna restoration projects that were part of previous dedsions and the



restoration of several sites where ORV damage has corurmred along the White River in Otto
Township. Indirectly, this altermative would contribute to increased costs to the Forest
associated with the continued law enforcement and patrol of areas left open to motor-vehicle
access within the SPINMA. These costs would not vary between altermnatives in other portions of
the Project Area, as the exdsting road system would remain mostly intact.

this alternative. The existing transportation system would remain in place (comsistent with the
MVUM). This system would continme to provide dispersed access points to the river and
dispersed campsites along the esisting roads. Horse use would continue to be allowed
throughout the Project Area. This continued nse would contribute to the local economy through
the indirect support of local businesses and, to a lesser extent, local private landowners that
provide the poods and services related to the tourism and recreational industries.

Altermatives 2 and 3

Under Alternatives 2 and 3, commercial timber harvesting activities would return money from
the US5. Treasury to Oceana and Muskegon Counties for use im education and road
maintenance. Timber sale activities have preparation and administration costs, such as
employee wages, road constroction, and the regeneration of harvested areas that would remain
classified as commercial forest land. The amount of income from Hmber sales is variable based
on the type, quality, and quantity of timber. Typically, timber sales produce revenue which is
then utilized to conduct other management actities that are within the Project Area. Additional
funds that are generated are then retumed to the US. Treasury.

The timber that is within this Project Area that would be harvested under these altermatives
would not be likely to produce enough funds to cover the combined cost of doing this analysis
and preparing the sale areas (layout, road improvements, timber marking, etc). Additional
funding would be necessary to accomplish the program of work that would be necessary to
accomplish the snccessful restoration of the savanna ecosystem in this area. Due to the adaptive
management approach that is used for these activities, the costs associated with these activities
are extremely variable. For example, two adjacent areas would likely requre different levels of
treatments (both in type and scale) to successfully bring the restoration to completion. While
prescaribed buming alone may be sufficdent at one site, an adjacent site may require tree
harvesting, tree and shump removal, prescribed buming, and the seeding in of native
vegetation. As a result of the differences in these types of treatments, the costs can wvary
considerably.

The closing of roads within the SPINMA would canse a shift in the type of recreational use
within this area. The majority of exdsting use in this area is dependent on motorized vehicle
access, either directly (i.e. driving for pleasure) or indirectly (ie. the hanling of campers or horse
rigs). Limiting the motorized access in this area to the existing county roads would change the
recreational experience in this area. As a result, some of the exdsting motorized-dependent users
wonld likely make a choice to go to other locations both inside and outside of the Project Axea.
In the short-term, this shift would likely have minor economic impacts for those that are
immediately adjacent to the Project Area; however, these impacts would not be likely to extend
beyond the boundaries of this analysis (30 mile radius). These impacts would be more



pronounced under Alternative 3, as horse nse would be limited to areas outside of the SPINMA.
Again, this nse would also be likely to shift to other locations of the Forest and be unlikely to
have major economic impacts that would extend beyond the analysis boundary.

In other areas thronghout the Project Area, the short-term recreation use on the Forest would be
displaced during harvesting operations and periodically thereafter during the follow-up
restoration treatments. This displacement would not have lasting economic impacts within the
analysis boundary, as nsers would likely move to other adjacent areas om the Forest during the
period of displacement.

Table 3.44 measures financial effeciency, and only includes average FY 2010 Forests” program
costs and market-based walues (revermes received directly) for Altematives 2 and 3. The
Forests’ Plan and DEIS measure economic efficiency nsing present net value, which compares
the discounted benefits and the costs of market and non-market resources. [Nom-market
resource values predominant in the Project Area include hunting, fishing, horseback niding,
camping, picnicking, and viewing wildlife; however, a present net valoe is not calculated
becanse these resources have valnes assigned at scales larger than the Project Area. In general,
non-market values between Alternatives 2 and 3 are equivalent, where a change in scemic
attractiveness is offset by restoring recreation sites and early habitat production, which
particularly increases game wildlife viewing opportunities.

Table 344 displays costs and revenues for Alternatives 2 and 3 for the timber harvesting
activities and the required payments of the Project The walues included in this table are
estimates based on those areas where timber resources may be of commercial quality and
quantity.

Table 3.44: Estimated Revenues and Cosis for Harvest Activ
Activity/Unit Cost Altermatives 2 and 3

Acres Harvested 015

fities

Il'.n.'l

Sale of Stumpage Revenue | $700,000

NEPA Development 170,000
Timber Sale Preparation 400,000
Estimated Road $50,000
Improvement Costs

Locate Land Lines 50,000
Reforestation Surveys 5500
Total Costs $E70 500
25% Fund Payment $200,000
Het Revenue $(71,500)

"Parentheses indicake o negative value.

In addition to the costs and revenues assodated with timber harvesting activities, this project
would have costs associated with the creation/restoration of areas to savamma. These activities
wonld be adaptive in nature, meaning that follow-up treatments wounld be based on the results
of previous treatments, based on monitoring. As a result, determining an exact cost for the
creation/ restoration of savanma is not possible. The values that are shown in Table 3.45: Non-
timber Related Costs for the Savanna Ecosysterm Restorafion Project are estimated walues based on
the mitial treatment and do not take into consideration whether the work is carried out by



Forest Service personmel or is accomplished through the use of a private comtractor. As a result,
the walues would likely vary greatly from what is shown. Factors that may affect the cost of
implementing these activities are described below:

1.

Savanna Restoration/Creation Sife Preparation: The type and amount of site preparation
that would be necessary in any given stand would be dependent on the exdsting
condition of that stand The types of activities would include, but not be limited to:
stump remowval, leveling/ grading, chipping, masticating, and discing. The purpose of
these activities would be to prepare the soil for the establishment of the native seed
patches that would not exceed 10% of the treatment areas. The walue that is shown for
this assumes that no more than 10% of the areas being converted/restored to savanna
would require site preparation and that site preparation would only need to occur once.

Prescribed Burming: The cost-effectiveness of this activity increases with the amount of
area that can be incorporated per bum (ie. larger bumns are more cost-effective than
smaller bums on a per umit basis). Larger bums can reduce the cost per acre by ntilizing
already established containment lines (ie. roads), reducing mobilization (ie. equipment
and personnel), and the number of required individual bum plans. Under Alternatives 2
and 3, all of the units proposed for savanna creation,/ restoration would include the use
of prescribed buming as a tool for establishment and maintenance. Other areas have also
been included to meet other management objectives and to reduce the cost/unit of
of the areas proposed for savanna creation/restoration would require mumltiple bums to
meet the desired fubture condition, the costs that are shown for bum activibes are
reflective of only one bum per unit. This is the mininmm that would be required.

Seeding of Native Plants: Under Altermatives 2 and 3, the seeding of native plants would
oocur in the same locabions as, but following, site-preparation. This area would not be
expected to exceed 10% of the total area proposed for savanna restoration/creation. The
amount and type of native seed that would be used in these areas is variable and largely
dependent on what emerges from the exsting soil seedbank. The cost of native seed is
also wvariable. The value of seed displayed in Table 345 is intended to be used as an
average, with a seeding rate of 10 Ib/ acre.

Hertiode Non-Woody Veertation/NNI5: Under Alternatives 2 and 3, these treatments
would occur on the 10% of the areas proposed for savanna creation/restoration and in
the control of the NINIS that has already been identified through botanical surveys. It
would be likely that the areas where NIMNIS control would be necessary would increase
in the savanna creation/restoration areas due to an increase in sumlight, disturbance to
the upper soil profiles, and NINIS seeds present (but currently dormant) in the seed
bank. As a result, the cost to contain/ control these species wounld likely increase beyond
the lewel of the initial treatments that are reflected in Table 3.45.

Herinoide Woody Vegetation: This activity would apply to the areas under Alternatives 2
and 3 where savarma coreation and opening restoration would occur. The
implementation would consist of spot-treatment of sprouting stumps, with the amount
required dependent on the number and type of stumps per acre. For example, it would



be expected that the amount of stumps treated in the pine stands and open areas would
be less than that of existing forested oak stamds. How much wounld depend on the
existing location and cover type characteristics. The value that is reflected in Table 345
assumes that all of the stands would require approsximately the same level of treatment
and that the treatments would be necessary om every acre that is proposed for treatment.

. Road D sstoring or Gating: The costs assodated with closing and decommissioning

roads would vary by the type of closure. For example, at one location a gate may be
sufficient, while at another location the gate may need to be re-enforced with barrier
posts. For this project, all of the roads that would be closed would also be needed for
future administrative purposes (ie. conducting KBEB management activities or spedal-
nse access). As a result, locked gates, in conjunction with barrier posts, would be the
imitial preferred method of closure.

. Horse Tral Design and Construction: The costs associated with the design and

constructiom of a non-motorized trail within the White Eiver Semd-Primitive MNomn-
Motorized Area would only apply to Alternative 2. While portions of the trail would
imcur litle to no expense to implement (ie. existing trail or roads), the portions of the
trail where new construction would be necessary would require ecomomic inputs (ie.
along exsting county roads and to aveid ewxisting KBB habitat). The costs that are
reflected refer to those portions of the trail where new constroction would be necessary.

. Parking Lot Development: Under Altemative 2, ecomomic inputs would be required for the

constroction of two parking areas. One parldng area (south of Arthur Foad) would be
desipned and constructed to facilitate nse by those utilizing the White Fiver Semi-
Primitive Non-Motorized Area for horseback riding. As such, this parking area would
be desipned to accommodate mmltiple large horse rgs. The second parking area (east
end of Winston) would be designed to provide adequate parking and use by mmultiple
full size vehicles for recreationists. This parking area would be in close prosdmity to the
river (<1/4 mile). The inputs required for both parking areas would include excavation,
surfare hardening, and containment. Under Altermative 3, omly the Winston Foad
parking area would be developed. Of the two, the inputs required for the Winston
parking area would be less than the parking lot south of Arthur Road.

. Campsite Development: The designation of 11 dispersed campsites within the White River

Semi-Primitive MNon-Motorized Area would ocour under both of the action altermatives.
As dispersed campsites, there would be Little economic inputs anticipated in the form of
improvements. However, there would be costs associated with clearing new sites,
installing perimeter and site posts, and signage. The estimated amount necessary to
cover these costs are shown in the table.



Table 3.45: Mon-imber Related Costs for the Savanna Ecos

Restoration Project

Activity® Estimated Measure Estimated Total By Alternative
Alternative | Altemative Amount Altemnative | Alternative
2 3 per Acre 2 3
Prescribed Burmning | 4,111 4111 5150 ¥618,650 ¥016,850
{acres)
Site Prep/Se=ding 306 a0g §3,000 $018,000 $518,000
of Mathve Plants
(acres)
Herbicide Mon- g 1 345 00 $13B8.000 138,000
wioody
Vegetation™MMIS
{acres)
Herbicide Woody 3,081 3,081 00 F1.224400 | $1.224.400
Vegetation (acres)
Road g 10 51.00d0 $6.000 510,000
Decommissioning
or Gating (gates)
Design and 122 miles o 1,000 per | $12,200 ]
Construction of the | new mile of new
MNon-motorized Trail | construction construction
Systemn (miles) of single-
track trail
7.5 miles i) §200 per $1.500 i
designated miile of
ain closed designation
forest
roads.
Parking Lot 1 Horse Mo Horse §120,000 122,500 F2.500
Development Parking Parking Total Cost
Area Area
1 Angler 1 Angler 52,500
Parking Parking Toial Cost
Area Area
Campsite 11 11 1,000 F11.000 11,000
Development
(51.000/site])

*Calculations for these activities are based on the maximum pefential area éreated. Actual costs for these
activities would vary by the gffectiveness of treatments and the results of monitoring.

315d) Cumnnlative Effecks
Alternative 1

Talding no action within the Project Area would provide no additional employment and income,
other than that awvailable under the prevailing general conditions within Northem Lower
Michigan. No timber harvesting in the Project Area would most likely shift these effects to
other areas where an equivalent amount of employment opportunity occurs. Payments from the
23% Fund that would be generated by implementing Alternatives 2 and 3 would shift away
from Oceana and Muskegon Counties. As the existing forested stands would remain classified
as such, these areas would be eligible for commmercial harvesting entries in the future. Payments
to the respective counties would be deferred until the time when harvesting activities ocourred.



The Forest would continne to provide wood products as opportunities arise in the reasonably
foreseeable future. The harvesting and use of these products wounld comtinne to be inflnenced
by supply and demand. Historically, the price of timber increases as the demand increases.
During these times, the amount of harvesting that occurs on private lamd also increases.
Conversely, timber prices decrease as demand decreases. During these times, the amount of

ing that ocours on private lands also decreases. While the awailability of timber on
MNational Forest System lands would remain consistent, the revenne generated from the sale of
timber would continue to fluctuate with the market demand.

Timber harvesting in MNorthem Lower Michigan accounted for 40% of the State’s industrial
roundwood and 32% of its saw log produoction in 1998 (U'SDA Forest Service 2003). A current
search of the MDMNEE forest prodocts database lists 344 reported businesses that employ
personnel commected to the procurement, processing, and manufacture of wood prodocts in the
northem lower peninsula of Michigan (MDIMNEE, 2010). This is an increase of 10 businesses since
2008, though it is unclear if this increase is due to better reporting or an actnal net increase in
the total Within the recent past, two large pulp mills have closed or reduced production,
largely for competitive business reasons (Traverse City Record Eagle 2006).

These events have redunced the total employment in the timber harvesting and manumfacturing
sectors by a sipnificant factor in Northern Lower Michigan The competitive, global nature of
the paper industry will likely reduce employment in pulp mills in the future; however,
employment in saw mills will decline at a smaller rate due steady saw log production levels and
fewrer capital investments (Leefers 2006). A decrease of over 22,000 or 253% of the forest product
imdustry jobs were lost between 2000 and 2004 with only 99 of these job losses from the loggng

and forestry category which is less than 3% of this category (Berghom 2005)

Orpportunities for recreation would contimue to be provided on private and public lands within
the Project Area and thronghont Morthern Lower Michigan. While the exact locations and types
Michigan has an economy that is based om providing goods and services in support of
recreational tourism throughout the year. This would not change as a result of this project.

Property values throughout Northern Michigan fluctnate greatly based on the type of land, the
location, and the use The exdsting land-use mosaic includes the following trends: 1) urban areas
are expanding, with adjacent areas that were formerly larger blocks of contipnous owmership
being broken up into smaller parcels; 2) areas with soils capable of sustaining agriculture are
still in production; 3) areas without soils capable of sustaining agriculture remain in a forested,
open, or developed condition; 4) few large tracts of private land remain in single ownership; 3)
public lands remaim largely fragmented by private owmership; and 6) private property within
the Forest boundary (and adjacent to waterways) inclndes seasonal homes or non-homestead
property.

Fluctnations in property values may occur due to local, state, or national market trends and as a
result of the site-specific characteristics of individnal properties. Individunal consumers hawve
little control over the market trends in real estate. The site-specific values associated with
ndividual properties are in some ways related to personal preference. For example, one person
may place more value on a solitary dwelling in a country setting, while another may place more



valne on an urban dwelling with neighbors close by. Therefore, management activities that
affect an existing enviromment may decrease the value of that environment to one landowner
and increase the wvalue of the enwiromment to another. This altemative would comtinne to
provide adjacent landowmers with an emvironment that is consistent with what has been present
historically.

Altematives 2 and 3
Under Altematives 2 and 3, there would be additional employment opportunities associated
with timber harvesting activities and the creation and restoration of the savanma ecosystem.
Employment opportunities would likely be in the form of contractors and seasomal and
permanent staff. Included would be such activities as: timber sale layout and administration,
timber harvesting, timber stand site preparation, regeneration surveys, savanna site
preparation, NMIS/ savarma herbicide application, seeding and planting, road and parlding lot
constroction and maintenance, and wildlife surveys. Further contrdbutions to the economy
would ocour through the purchasing of materials and supplies necessary to accomplish the
work. These activities would ocour over a period of up to 10 years and, when compared with
the economy of MNorthem Lower Michigan, would have little to no impact on the prevailing

In addition to the projects that would be implemented mnder Alternatives 2 and 3, other similar
types of projects would also be likely to ocour within this Project Area and in other locations of
the HMINF. These projects would also contribute to the economy of MNorthermn Lower Michigan
and would likely have bemeficial cumulative effects on the public and private natural resource
management sector.

In addition, the implementation of either of these altematives would provide payments from
the 25% Fund which would be used to assist in the funding of improved transportation systems
and education within the counties where treatment activities are proposed. These same types of
funds would be available to other counties where similar types of projects ocoor. While
individual projects would likely have only a small impact on the respective county coffers,
cummulatively the income generated from the 23% Fund could serve as an important supplement
in counties that have been hit the hardest by the recent ecomomic downtum.

Under Alternatives 2 and 3, the acres receiving savanna creation/restoration treatment would
be removed from the suitable commercial forest land base of the Forests. While the respective
counties would receive payments as a result of the receipts from this project, similar payments
from the savanna creation, restoration areas would not cocur in the future. This loss of income
wonld likely be off-set by payments from the 23% Fund as a result of other harvesting activities
ocomring in areas of the Forest that remain part of the commercial base. Currently, the Forest
has approsdmately 400,000 acres of land suitable for imber management to meet the allowable
sale quantity (AS()) for the first decade. This equates to 132 million cubic feet per year (FEIS
Appendix A and H). Forested timberlands are those which produce a minimmm of 20 cubic feet
of fiberfacre/year and that are oumently not withdrawn from tmber producton
Approximately 380,000 acres of forested timberlands are required to meet the current ASQ). The
remaining Forest lands are not targeted for timber production, but are anticipated to contribute
some tmber volome that does not contribute to the AS() in the next 20 years. In conjunction



with Project Area non-timber resources, Alternatives 2 and 3 contribute to the positive increase
of Non-market Present [Net Values in the Table III-34 in the FEIS.

Under Alternatives 2 and 3, opportunities for recreation would continue to be provided on both
private and public lands within the Project Area and throughout Morthern Lower Michigan.
While the exact locations, types, and future trends of recreational nse throughout the region is
impossible to predict, this part of Michigan has an ecomomy that is based on providing goods
and services in support of recreational tourism throughout the year. This would not change as a
result of this project.

As a result of the activities associated with the creation and restoration of savarma, Altermatives
2 and 3 would alter the viewshed of adjacent private landowmners within portions of the Project
Area While these changes may impact the perceived property values to the esxisting private
landowmers, there may be others who would prefer the viewshed that will be created. The
projects proposed under these altermatives are not expected to cause fluctnations in the values
trends arross the Northermn Lower Peninsula of Michigan.

Cher cummlative economic effects would be similar to those discossed mnder Altermative 1.

Conchision: The duration and magnitnde of either Altemnatives 1, 2, or 3 will not incrementally
add to past, present and reasonably foreseeable economic forces and events within the Manistee
National Forest, primarily because the Forest contributes less than 2% of the employment and
imcome effect to the local economy.



@15 Heritage Fesources

The glacial retreat (approsimately 11,000 years before present (BF)) allowed for the utilization
and settlement of Lower Michigan by mankind for the past 9,000 years. The Paleo-Indian
cultures that occupied this area consisted of hunter and hunter-gatherer groups whe followed
the migrating animal herds through the open grasslands that became established with the
glacial retreat Humter-gatherers are people whose subsistence strategy (food, shelter and
supplies) was based on seasomal animal migration and wild plant collection for foodstuffs,
clothing, cordage (twine and rope), and chert for stome tools. Warming trends allowed for
changes in flora and fauna, and by 8000BF the open prasslands began transitioning to pine
forests that were utilized by Early and Middle Archaic cultures of hunter-gatherers (Branstner
1991). The environment developed into its modemn biotic communities by 3,500BP (Fittng
1973). This lead to a transition marked by the Late Archaic and Woodland coltures, who
became more settled, establishing semi-permanent and permanent encampments, territories,
and trading centers. These cultures started to mold their i t and by 2,000EP
developed agriculture to supplement and then partially replace their dependence on seasonal
foraging strategies.

European explorers began armiving in the Great Lakes Pegion by 400EF, marking the beginning
of the Historic Period. These Europeans established trading centers and conducted for trapping
and trading with the indigenous peoples and introduced them to European goods and ideas.
European settlement of Lower Michigan began in eamest by 130BP with the introduction of
large scale logging operations and homesteading. By 20BF (1930A D), the forests of Michigan
were depleted and a majority of homesteads were abandoned due to poor soils, fire danger, and
the Great Depression. The Manistee Mational Forest was establiched during this time through
the acquisition of these abandoned lands. The Civilian Conservation Corps (CCC) was created
at the same time to employ the nation. The work accomplished by the CCC in Michigan
included planting trees, controlling soil erosion, and repairing damaged riparian areas. In
addition, the CCC constructed water comtrol structures and assisted in the development of

Throughout this era of ocoupation and utilization, people left physical evidemce of their
presence. This evidence mcludes stome implements and waste material, pottery, structural
remains, maintained structures, metal implements, and glass. To be comsidered historic,
featores and artifacts must be at least 30 years old or have a sipnificant impact on the culture
(such as the CCC). Otherwise, the term “archaeclogical resonrce” means any material remains
of past human life or activities which are of archaeoclogical interest, as determined under
mniform regulations pursuant to the Archaeclogical Resources Protection Act of 1979, Such
regulations containing such determination shall include, but not be limited to: pottery, basketry,
bottles, weapons, weapon projectiles, tools, stuctures or portions of stractures, pit houses, rock
paintings, rock carvings, intaglios, graves, human skeletal materials, or any portion or piece of
any of the foregoing items. [MNom-fossilized and fossilized paleontological specimens, or any



portion or piece thereof, shall not be considered archaeclogical resources, unless found in an
archaeological context. When identified thromgh field survey, archeological “heritage”
resources are documented and protected in accordance with the MNational Historic Preservation
Act of 1966, Archeological Resource Protecton Act of 1979 and wvardous Forest Service
directives.

E:dsting Condition

The Project Area has a very high probability for the presence of both historic and prehistoric
cultural resources. Portions of the Morth, South, and Main Branches of the White Fiver and its
tributaries (Mud Creek, Sand Creek, Knutson Creek and Fnapp Lake) are all included within
the Project Area boundaries. Associated with these water bodies are approximately 20 miles of
river bluff, stream bank, and lake edge that occour entirely or within ¥4 mile of the Project Area.

Prior to European contact, the White Fiver (and its tributaries) and the adjacent areas were
utilized by the indigenons peoples for residence, sustemance, travel, and trade. In addition,
European settlers utilized this river and its tributaries for logging, travel, and trade. While there
is the potential for extensive cultural resources along this waterway, only a small portion of it
(<1 mile) has been recently intensively surveyed within the Project Area. There have been 26
previous surveys conducted within the Project Area. The combined surveys have resulted in the
identification of 20 Jmown cultural resources within the Project Area and 34 kmown cultural
resources located within 1 mile of the Project Area.

Of the 20 kmown heritage resource sites, there is ome prehistoric site and nineteen historic sites.
The prehistoric site consists of a Woodland period encampment. The historic sites include: 1
historic grave, 1 logging camp, 1 artifact scatter, and 16 homesteads or farms. Eligibility of
these 20 sites to the Mational Fegister of Historic Places (IMFHF) consists of 19 sites that are
currently Unevaluated, and 1 site listed as Mot Eligible to the NEHFP.

The 54 kmown cultural resources located within one mile imclude 33 historic sites and 19
prehistoric sites. Of the historic sites, there are 19 homesteads/farms, 4 schools, 3 artifact
scatters, 2 sawmnills, 2 historic areas/villages, 2 historic depressions, 1 logging camp, 1 lookout
tower, and 1 cemetery/school. The prehistoric sites comsist of 7 Woodland period
camps/villages, 35 lithic concentratioms, 2 pottery concentrations, 2 lithic/ceramic
concentrations, 1 lithic scatter, 1 pottery scatter, and 1 Archaic/Woodland period camp. A total
of 4 sites are listed as Eligible to the NFEHP, 1 is listed as Mot Eligible, and there are 49 sites
listed as Unevaluated to the INEHP.

Methods and Findings

Based on the proposed activities within the Project Area, the cultural resource area of impact is
4 B03 acres. Of this area, there are 3,431 acres that were previously surveyed. The total amoumt
of survey necessary to complete the project consisted of 1,384 acres. Survey coverage was
accomplished utilizing a combination of Fule 4 and 3, pedestrian tramsect surveys. During this
survey, 13 new sites were identified There are 2 logging camps, 11 homesteads/farms and 2
historic depressions. In additiom to the pedestrian transect survey, 1.2 aces of intensified
survey (shovel testing) was conducted utilizing a 10m x 10m grid on 3 transects. There were 3



positive showvel test units, identifying 1 new prehistoric site. In addition to the recorded
features, the survey crew located 3 cultural features that did not meet the criteria for a cultural
resource site. These five cultural features included a dugout depression, a 1930's hounsehold
dump, a 193{'s household dump, and 2 can dumps from 1930-1985.

3160 Direct, Indivect, and Cumnlative Effects

Under Alternative 1, no management activities would occur within the Project Area as a result
of this project. The potential impacts would be limited to those projects that are on-going within
thiz area. These areas have been surveyed and comservation measures established to minimize
any impacts on the cultural resources. In addition, some sites would remain vulnerable to being
madvertantly impacted by recreational or administrative use. These impacts ocour rarely and
are difficult to predict, but are historically minor in severity and limited to the surface layers of

Under Alternatives 2 and 3, the potential impacts to the cultural resource sites consist of ground
disturbance activities from prescribed fire line construction, mechanized tree harvesting, and
mechanical equipment associated with the establishment and maintenance of savanna (ie.
stump remowal, soil scarification, planting, etc)). Potential impact damage would range from
minor (soil compaction and surface scoaping) to severe (site obliteration). Under these
alternatives, implementation would occur in several phases. Based on the extent of proposed
ground disturbance, all of the areas proposed for savanna creation and KBB opening restoration
would be subject to Fule 4 (30 meter or better surface) survey coverage prior to project
implementation. Conservation measures have been establiched (see see the CR sectom of
Appendix A) to ensure minimal impact to the cultural resoure sites that have been or are

In addition, there are fifteen locations within the Project Area that would require mtemsive
survey (shovel testing) pror to the implementation of the activities proposed umder
Alternatives 2 and 3. These locations would be established as cultural resource reserve areas, in
which pround dishorbance prescriptions would be restricted or disallowed until the intensive
survey is completed. Avoiding sites and cultural resource reserve areas would protect the sites
and reserve areas from ground distorbing impacts and ensure that these areas would not be
damaged or destroyed Allowing prescribed buming over select cultural resource sites would
allow for the sites to better blend into the newly establiched savarma and opening system.
Prescribed buming would also help remove hazardous heavy fuel loads from within site
boundaries, better preserving site integrity. If unlmown coltural resources are discovered
during project activities for the proposed project or if there is a change in the locations of
treatments, then a professional Cultural Fesources Specialist would be contacted. Project work
would not be allowed to resume until the cultural resources have been docomented and the
sites are preserved from any potential impacts.

The implementation of these recommendations will remove all potenhally adverse impacts to
cultural resources for this project.



m1n Environmental Justice

(3172) Exdsting Condition and Resource-Specific Information
Forest Service activities must be conduocted in a discrimination-free atmosphere. Contract work
that may be generated from this project would include specific clanses offering civil rights
protection. The Forest Service would make a concerted effort to enforce these polices.
Environmental justice is the fair treatment and meaningful involvement of all people regardless
of race, color, national origin, or income with respect to the development, implementation, and
enforcement of environmental laws, regnlations, and policies. Fair treatment means that no

group of people, including racial, ethmic, or socioeconomic groups

should Teear

disproportionately high and adverse human health or environmental effects resulting from
Federal agency programs, polides, and activities. Environmental justice is also the identification
of projects that are located near minority and low-income commumities that have an adverse
environmental impact. The purpose of the evalmation is to determine if a disproportional
mumber of projects that have adverse envirommental effects are located near minority and low-
imcome commmunities. The following table highlights the differences in demographic tremds
between Michigan and Oceana and Muskegon Counties.

Table 2.48: Demographic Trends within the Area of Analysis

Factor Measure Oceana Muskegon | Michigan
County County
Population, 2000 estimate Mumber 27 BiT 173 851 0,968 737
Population, April 1, 2000 o July 1, 2005 Pearcent +2_ 6% +2_ 7% +H1.3%
Change

Persons 65 years old and owver, 2008 Percent 15.2% 12.8% 12.8%
Female persons, 2008 Percent 48.8% 50.3% 50.8%
White persons, 2008 Percent 28.8% 83.3% 81.2%
Black persons, 2008 Percent 0.6% 13.4% 14.2%
American Indian and Alaska Mative Percent 1.1% 0.8% 0. 6%
persons, 2008
Asian, persons, 2008 Percent 0.3% 0.8% 2.4%
Persons of Hispanic or Latino Origin, 2008 | Percent 14.8% 4.5% 4.1%
Persons reporting two or more races, 2008 | Percent 1.2% 1.8% 1.5%
Foreign bom persons, 2000 Percent 4.4% 1.8% 5.3%
Language other than English spoken at Percent 11.5% 4.4% 8.4%
home, age +5, 2000

| High school graduates, age 25+, 2000 Percent 78.8% B3 1% 3. 4%
Persons with a disability, age 5+, 2000 Mumber 5,338 34,257 1.711.23
Households, 2000 Murmber 8,778 A3.320 3,785,661
Median household income, 2008 Amount 40,872 F41.274 48,608
Persons below poverty level, 2008 Percent 18.8% 17.8% 14.4%

The values presented in this sble were compiled by the 1LS.

kit peickfacts censns, govyqfdystates 260000 himl.

Census Burean and are accesmble on-line st

Thi= information indicates that Oceama and Muskegon Counties do not gqualify as
envirenmental justice commmnities. [None of the alternatives are expected to disproportionately
impact human populations. There are no human health or safety factors associated with the
alternatives that would affect low-income or minority populatioms in or around the Project

Area



Local tribes were scoped during the development of this project.

[317) Area of Analysis
Environmental justice is a commumity measurement of a variety of sodo-economic factors in
comparison to a baseline of similar data For this project, the data from Oceana and Muskegon
counties was compared with the State of Michigan

i217:) Effects Common to All Altermatives
MNo alternatives are expected to affect the civil rghts of any landowmers, or other individuals,
near the Project Area. Any contracts would be issned in accordance with USDA regulations.
There would be no discrimination based on race, color, national origin, gender, religion, age,
disability, political beliefs, sesmal orentation, and marital or family status. The laws, rules, and

regulations govemning nondiscrimination conduct in govermment employment would be

The demographic information indicates nome of the altematives would affect environmental
justice within Oceana or Muskegon Counties.



g Irreversible and Irretrievable Conmmitment of Fesources

{3.18a) Area of Analysis
This section refers to specifically to the resources that ocour within the Project Area boundary.
This area serves as the area of analysis for the effects disoussion

(3180 Effects Common to All Alternatives

Irreversible commitments are decisions affecting non-renewable resources. Such commitments
are considered irreversible, becanse the commitment would deteriorate the resource to the point
that renewal could occur only over a long period of time or at great expense. Commitments are
also irreversible if the resource has been destroyed or removed. The loss of soil due to erosion
would be an irreversible commitment of resources. However, due to the incorporation of Best
Management Practices, Forest Plan standards and guidelines, and the conservation measures
specified in this docoment (Appendix A), it is not anticipated that there would be any
significant soil loss under any altermative from soil erosion. The loss of heritage resource sites
resulting from accidental damage or vandalism would also be an imreversible commitment of
resources. Conservation measures would provide reasomable assurances there would be no
irreversible loss of heritage resources.

Irretrievable commitments of natural resources result in the loss of productivity or use of
resources due to management dedsions made in the altematives. These are opportunities
foregome for the period of time that the resource is unawailable. Under Altemative 1, there
would be no fretrevable commitment of resources. Under Alternatives 2 and 3, of the 2,342
acres of savanna creation activities, there would be approsdmately 2,472 acres that would be
permanently converted from a forested conditiom to a non-forested condition (the remaining
120 acres is already classified as open area). These forested areas would be removed from the
commmercial imber base and there would be a chift in ecosystem productivity as these areas
undergo the slow transiion to savanna. The commitment is irretrievable, rather tham
irreversible, as reforestation efforts could be made in these same areas for future inclusion into



